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— so essential toa Hineproduc = 





Our extensive experience in the application, 
design and production of all types of OVENS— 
Stationary and Conveyor for all enamelling, 
lacquering, cellulose finishing and every dry- 
ing operation by Convection and Infra-Red 
process—is freely at your service. 


We also specialise in Dust Extraction Systems 
for Polishing and Grinding operations and 
Wood Working machinery, Fume Extraction 
and Ventilating Systems, Tanks for all Indus- 
trial Processes, Storage, etc. 


Get in touch NOW. 


Telephone: Smethwick | 571-2-3-4 


Telegrams: “‘Grifoven, Smethwick’’ R ia F F ii Tt Hi Ss 
el /i0SATISFAC TORY 









AE.GRIFFITHS (SMETHWICK) LT D. BOOTH ST, HANDSWORTH, BIRMINGHAM 





Clintom-Walt 











When you see the 
WHITES OF THEIR EYES... 


INDUSTRIAL 


FINISHING 





product, that wins the customer’s favour. 
When it comes to the finish the Cellon 
technicians are usually well on the target, 


as is evidenced bythe wide variety of 


lication, ... you know they’re looking at you—and paints and finishes produced in the Celion 
sailed if the people are important enough it pays factories. For Wood Finishing — the 
ery —< to be on your mettle. And so must your superb Cerric range; for Transport, 
rae product when prospective customers are Building and Marine — the renowned 
Systems looking—otherwise your competitors will Cerrux range. AND FOR INDUSTRY — 
a steal the sale every time and your sales specially formulated finishes by Cellon 
H Indus- chart will begin to sag ominously. with carefully balanced drying schedules 


Remember, it’s usually the extra quality 


such as a Cellon finish could impart to your 


to meet the specialised requirements of 


mass production. 


CERRIC 


INDUSTRIAL FINISHES 


CELLON LIMITED 
nton-Walt 


KINGSTON-ON-THAMES PHONE: KINGSTON 1234 


CVS-741-C 
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Improving 
Paintshop Productivity 


Nearly 200 industrialists concerned with the paint-finishing of their 
products, recently met in London at the invitation of Imperial Chemical 
Industries Ltd., to discuss how improvements might be made in paintshop 
productivity. The subjects of the four sessions of this conference, the 
speakers, and the chairmen were as follows: 


Economic Factors: Address by 
Mr. R. G. Hooker, British Elec- 
trical Engineering Co. Ltd., under 
the chairmanship of Lt.-Gen. Sir 
Thomas Hutton, K.C.I.E., C.B., 
M.C., General Manager, Anglo- 
American Council of Productivity 
(U.K. Section). 





Design of the Product: Address 
by Mr. F. C. Ashford, Scott- 
Ashford Associates Ltd., under 
the chairmanship of Mr. W. F. 
S. Woodford, Secretary, The In- 
stitution of Production Engineers. 
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Mechanization: Address by Mr. 
R. M. C. Logan, Chief Chemist, 
The Van Leer Group, under the 
chairmanship of Mr. Ernest Owen, 
Deputy-chairman and Joint Man- 
aging Director, Rubery, Owen & 
Co. Ltd. 





Process and Quality Control: Ad- 
dress by Mr. D. H. Lloyd, Chief 
Chemist, Fisher and Ludlow Ltd., 
under the chairmanship of Mr. 
E. S. Byng, Vice-chairman, Stan- 
dard Telephones & Cables Ltd. 


A copy of the complete printed report of the pro- 
ceedings (including the discussion) will be sent on 
application by any executive, mentioning this 
journal, to the nearest ICI Sales Office or to: 


IMPERIAL CHEMICAL INDUSTRIES LTD., LONDON, S.W.1 


D.D.848 
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’ But what about ° 


. oy high-speed ; 












One of the most practical advantages of gas is the speed with which 
it gets into action. With gas there is no long waiting and warming-up 
process—its full heat is available day and night at the turn of a tap. 
And in the same way there is no waste of heat or fuel at the end 
of a job. Such speed is worth minutes every working hour—and 
hundreds of pounds a year. 





MR. THERM HELPS IN 
INDUSTRIAL FINISHING 
He makes himself very useful 
in vitreous enamelling, drying 
by natural or forced con- 
vection, radiant heat drying, paint curing, and 
metal finishing of all kinds of articles. 


Mr. Therm burns to serve you 
THE GAS COUNCIL + I GROSVENOR PLACE + LONDON - SWI 
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in the formulation of 
stoving enamels 


Faster curing at lower temperatures. 
High pigment tolerance. Water white 
transparent finishes. Fine mar-proof gloss. 


Superior adhesion. 









for supplies and prompt service write to: 


CHEMICALS DIVISION 
THE BRITISH OXYGEN CO LTD 


VIGO LANE CHESTER - LE- STREET CO. DURHAM 











Telephone: BIRTLEY 145 
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Four ways 














to cut costs, 


boost business 














Polykem, the brilliant quartet of industrial 
finishes based on Berger-developed styrenated 
alkyds, proves its superiority in the way that 
means most—it raises sale figures. And, equally im- 
portant, each air- or stove-drying Polykem finish 
possesses a technical efficiency that cuts costs all along the line. 
Polykem finishes dry faster. They have the smoothest, easiest 
flow, the longest lasting gloss, the firmest adhesion, the most 
remarkable economy. If you would like to hear more, send a 
postcard—mentioning your manufacturing interests—to the 
address below for details of the application of Polykem 
Industrial Finishes to your particular products. 














Bo” 
E INDUSTRIAL 
FINISHES 
Manufactured in accordance with British Patents 573809, 573835, 580912, 
and other British, Dominion and Foreign Patents pending or granted. 


ARE THE START OF SALES 





LEWIS BERGER (GREAT BRITAIN) LTD. 
BERGER HOUSE, BERKELEY SQUARE, LONDON, W.1 
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Progressive metal pretreatments . . . Progressive methods 
of extending the life of metal products . . . Jenolite laboratories 
are constantly developing processes to meet individual problems 

. to provide the most economical and efficient answer to 


Specific RUST REMOVING, PAINT KEYING, RUST PREVENTING, 


es 
ty DEGREASING, SURFACE TREATMENT and FINISHING problems. 





Ur ° 
LONDON Nin £0 
43 Piazza Chambers, z SCOTLAND 


Covent Garden, W.C.2. 304 High Street, Glasgow, C.3. 














The gas-fired degreasing 


and washing - off 
TANKS 


for use with 
ALKALINE DEGREASANTS 





Mild and stainless steel tanks of 


ccs ee 





various designs made to suit most 
processes. Unit as illustrated P' 
designed for use with ‘“SOLVEX”’ + 
and “SEVERINE,”’ manufactured by 
Messrs. FLETCHER MILLER LTD. - 

a 

A 


For further details and 
cdvce please cnsut:~ NEIL & SPENCER LTD 
INDUSTRIAL PLANT DIVISION 


Phone: LEATHERHEAD 3451/2/3 @ STATION ROAD, LEATHERHEAD, SURREY 


232 = 





















INDUSTRIAL FINISHING 


automatic, pretreatment, varnishing 
and drying plant 






This automatic pretreatment, varnishing and drying plant was designed 
for the mass production of tube sockets and incorporates degreasing, rinsing, 

phosphate coating, dry-off, varnishing and final drying, in one continuous operation .. .. 
a completely automatic plant for the whole pretreatment and varnishing cycle. 

The upper illustration shows the final drying section and the bagging chute; the lower 
illustration is from the loading end with the degreasing, rinsing and phosphate coating tanks 
in the foreground. 

We build equipment for the application of paints, enamels and metal finishes, complete 
schemes being engineered for fully automatic and batch installations including pretreatment 
and mechanical handling. 

An illustrated brochure is available on application. 





STORDY ENGINEERING LTD “thermal & 


mechanical 


CUMBRIA HOUSE GOLDTHORN Hilt WOLVERHAMPTON engineers 





sm/sz,1634 
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for every purpose 


Apart from the extensive range of 
standard Kearsley Industrial Finishes, 
everyday sees the formulation, testing 
and manufacture of finishes specially 
designed to cater for unusual require- 
ments. 

The experience gained in producing 
specialised finishes and the many cus- 
tomers we have satisfied have caused 
more and more people to say ‘Let’s go to 
Kearsley’s for our Industrial Finishes’. 





Our Technical Department will. gladly 
handle your finishing problem. 


ROBERT KEARSLEY & CO: RIPON -YORKS 











When inter-process cleaning is under- 
taken in a makeshift manner it is almost 
certain that the component will only be 
superficially clean. And that leads to 
an unsatisfactory final finish. A hot 
SOLVEX solution will remove all pro- 
cessing oils and greases quickly and 
thoroughly, thus speeding and im- 
proving production. SOLVEX hasa wide 
variety of applications in the machine 
shop. Let us send you full information. 
% Suitable Degreasing Tanks for use with 


SOLVEX may be obtained from Messrs. 
Neil & Spencer Ltd., Leatherhead, Surrey. 


Solvex 


. 
REGISTERED TRADE MARK 





Supplied as Degreasant Crystals or 
Liquid Detergent 


FLETCHER MILLER LTD., HYDE, NEAR MANCHESTER 


FM 57/N98 
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Keep things running smoothly, and cut * 

down costs, with the Type JGA Spray Gun — the 

latest product of DeVilbiss -Aerograph’s long ex- 

perience. Designed for continuous top quality 

painting and finishing with all types of material, 
R ; the JGA Spray Gun incorporates the exclusive 
2 DeVilbiss ball-and-cone nozzle assembly, the range i 8 i S 
cr of caps and tips being the same as on the well- 
st known Type MBC Spray Gun. Its remarkably 
" light weight—22 oz. all told—and soft, free AEROGRAPH 
ot trigger action make for easier work and better . . 
vd finish, and it requires the minimum of mainten- Sets the pace in Spraying 
n- ance. Write for catalogue (Dept.21F) or let a 
le DeVilbiss -Aerograph representative show you the 
~¥ JGA in action and explain to you how it, and reso. (Ry) «serve 
th other DeVilbiss -Aerograph equipment, can bring P 
4 you better finishes at lower cost. 

The Aerograph Co. Ltd., Lower Sydenham, London, S.E.26 
Telephone : Sydenham 6060 (8 lines) 
Branches and Showrooms : London, Birmingham, Bristol, Glasgow, Manchester. 
7.44645 

57/ N98 
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YEAR BOOK 





TECHNIVIEW SAYS... 


“During times such as these when 
shortages of metals and materials often 
make our standard finishes expensive or 
prohibitive, a book on industrial finishes 
is bound to be of assistance and use. 

e 
“*The Industrial Finishing Year Book fulfils 
this purpose, whilst having the additional 
advantage of being revised and brought 
up-to-date each year. 


@ 
“This book which deals with everything 
from degreasing and cleaning to applica- 
tions of protective and decorative finishes, 
is certainly a ‘must’ for any production 
firm. 





é 

“As well as being a reference book to be 
consulted when finishes are desired, the 
book can also be read with profit in 
order to improve our knowledge of 
techniques and processes, because in- 
formed articles appear, giving details of 
many processes and methods.”’ 


“‘Techniview’’ 12.6.52 


Available FREE to subscribers to the monthly 





journal “Industrial Finishing’ (30/- per annum 





post paid). Additional copies 1|5/- 





ARROW PRESS LTD. (GADEBROOK 2308) 
157 HAGDEN LANE, WATFORD 
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47 COVERAGE AT - 


NO PRIMER OR UNDERCOATING 
YET OPTIMUM ADHESION 


STOVE CONVECTION OVEN 
15 MINUTES 


} AIR DRYING IN 40 MINUTES 
INFRA RED 3-4 MINUTES 


HIGH RESISTANCE TO 
ALKALINES, SUDS 
LUBRICATING OILS 

SOLUBLE CUTTING OILS 
SOLVENT.WATER AND STEAM 


Send for sample to :— 


ARTHUR HOLDEN & SONS LIMITED 
BORDESLEY GREEN RD. BIRMINGHAM, 9. 


TELEPHONE : ViCtoria 2761 (5 lines) 
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For over 150 years: -- 
























. 1802 Parsons have been 
makers of fine paints for all purposes. 
During this time they have always 
marched in the vanguard of scientific 
research and constantly striven after 
new and better formulas for paint 
products. Today — the name of 
PARSONS still proudly stands as a { 
symbol for quality and durability and 
is still regarded as such by discrimin- 


ating paint users everywhere. 


the better finish for all good jobs— ) ar iY O nf 


THOS. PARSONS AND SONS LTD., 70, Grosvenor Street, London W.1. MAYfair 7951 (10 lines) 
Branches: Beaconsfield, Birmingham, Brighton, Cardiff, Dublin, Edinburgh, Glasgow, Manchester & Plymouth 


Bratt Colbran Infra-Red Radiant Units 


Bratt Colbran gas-fired 








Industrial Radiant Units keep 
production moving by speed- 
ing up drying and stoving 
times to a matter of minutes. 
Whether you deal in small 
parts or large, of straight- 
forward or awkward shapes, 
these highly efficient units 
will increase your output and 


reduce your processing costs. 





A conned of Bratt Colbran Radiant Units stoving finishes 
on food canisters. 


(Photo by courtesy of Messrs. Grundy (Teddington) Limited). 


Write for technical advice on installations to 
BRATT COLBRAN LIMITED 

The Unit used in oven construction. LANCELOT ROAD, WEMBLEY, MIDDX. Wem. 6221 
238 
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Fimin- For lower-cost lacquers 
] When low costs are imperative, you should 
consider the advantages of Shell ketones. 
0 |i 
sta Obvious advantages are their low specific gravities 


(giving more gallons of lacquer per ton of raw 
materials bought) and their high diluent tolerance. 
Yet viscosity is not adversely affected. 
The high solvent power of Shell ketones 
ensures excellent viscosity control — whether you 
wish to increase the solids content, or to add more 
N diluent without reducing solids 
> > content. In other words, 
Shell ketones will enable 





you to adjust your formulation 


to the demands of your market. 





SHELL CHEMICALS LIMITED, Norman House, 105-109 Strand, London, W.C.2. 
(DISTRIBUTORS) 
K2 WAZ 
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ENETSOL EF 30s." 
DEGREASING EFFICIENCY 
| Specially formulated for the Finishing 
| Trades, BENETSOL ‘E’ removes 
| all traces of grease and polishing 
compounds and leaves metal surfaces 
“chemically ’’ clean. 
Whatever your process BENETSOL 
‘E’ will raise efficiency and lower 
costs. BENETSOL ‘E’ actually costs 
less than 14d. per gallon for standard 
mixing. 
Does not contain caustic or give off 
toxic fumes. 
Write to Manufacturers for further 
details and sample. 





















(Photo by kind permission 
of Messrs. J. Townroe & 
Sons Ltd., Sheffield.) 





Manufactured by BENNETT (HYDE) LTD., BOSTON MILLS, HYDE, CHESHIRE 











4 
+ « «+ PRODUCTS THAT ARE WORTHY CARRY THEIR = 
NAMES PROUDLY AND BEAR THE STAMP 
rn OF QUALITY - - - 
‘ye 


KAYLEE 


TRANSFERS 


ARE WORTHY TO BRAND YOUR GOODS 












Dell uh yout hei 








KAWREE ~ The Wardest Wearing Trauifed iu the World 
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CONVEYING GLASS FIBRE WOOL 


(By Courtesy of the Frigidaire Division of General Motors Ltd.) 


The flexibility and adaptability of the Teleflex ‘Dual-Directional’ Chain 
Conveyor is exemplified in the installation shown above. The angle of 
rise and fall at the off-loading points is 70° from horizontal, and as 
can be seen allows maximum velue to be obtained from floor space. 


For medium duty conveying specify the 
TELEFLEX ‘DUAL-DIRECTIONAL’ CHAIN CONVEYOR SYSTEM 


TELEFLEX CONVEYORS 


@ SIMPLICITY @ RELIABILITY @ ECONOMY @ FLEXIBILITY 


TELEFLEX PRODUCTS LTD - UPHALL RD. - ILFORD - ESSEX 


N FORD 3 





Manufacturers of the World Famous Teleflex Remote Control 
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6 LIVERPOOLS 
& SPEKE 


Telephone: ROYAL 3031-3 
eens SUPERDRUM 
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ARROW PRESS 
PUBLICATIONS 
INCLUDE 


CERAMICS—read by the clay working 
industry. 
25s. per annum, post paid. 


GAS TIMES—read by all Gas Engineers 
and those in the supply side of gas. 


45s. per annum, post paid. 


INDUSTRIAL GAS—the journal deal- 
ing with the industrial applications of 
gas. 

10s. 6d. per annum, post paid. 


INDUSTRIAL FINISHING—read by 
users of paint, vitreous enamel, galvaniz- 
ing, metal spraying, electroplating, wood 
finishing—in short all who use coatings 
for protection and decoration. 


30s. per annum, post paid. 


REGISTER OF THE GAS INDUSTRY. 
An invaluable reference book of facts, 
figures and personalities for the Gas 
Engineer and his suppliers of equipment. 
Issued free to subscribers to the Gas 
TIMES. 


WHO’S WHO IN THE GAS _IN- 
DUSTRY. Now accepted as standard 
reference for the names and status for 
the people engaged in the British Gas 
Industry. 

5s. per copy, post paid. 


INDUSTRIAL FINISHING YEAR 
BOOK. The first British Reference 
Book of factual data covering the Finish- 
ing Industries, mostly arranged in tabular 
form for easy reference. 

Issued free to subscribers to INDUS- 
TRIAL FINISHING. 


ARROW PRESS LIMITED 
157 Hagden Lane, Watford, Herts. 


Gadebrook 2308/9 
Techpress Watford 


Telephone : - - 
Telegrams : - - 
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Another Polishing Problem . . 





solved with 
ROTARY TABLE AUTOMATIC 


POLISHING MACHINES 


Canning Continuous Rotating Table Polishing Machines can solve 
our polishing problem. They save Jabour, cut costs, increase 
production and represent the most efficient method of polishing 


articles ranging from pen caps to automobile wheel naves. 


Write for Leaflet No. 867B 





Birmingham ' London and Sheffield 
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MORRISFELEX WORKS- BRITON ROAD: COVENTRY 


COVENTRY 5.0.8 1-2-3 


™ FLEX VENTR 





EDITORIAL DIRECTOR: 


| DR. W. F. COXON, 
M.Sc., F.R..C., M.Inst.F. 


| \ monthly journal covering 
2 whole range of finishing 
perations for wood, 


metals, plastics, etc. 


Published Monthly 
by 
if ARROW PRESS LTD., 
157 Hagden Lane, 
Watford, Herts. 


Price 2/6d. per copy. 
30/- per year, payable in 
M advance, which includes 
FREE issue of the Industrial 

Finishing Year Book. 


INDUSTRIAL FINISHING 


Incorporating “CORROSION”) 


NOVEMBER 1952 


FEATURE ARTICLES 


EDITORIAL : nee 
THE INSTITUTE AND ORGANIC FINISHING. By Argus 


First HOTHERSALL MEMORIAL LECTURE — AN 
EXTRACT ... 


WRINKLE FINISHING. By F. Spicer ... v3 ae 
ELECTROSTATIC FINISHING. By A. L. Phillips ... 


APPLICATION OF PLASTICS IN INDUSTRIAL FABRICA- 
TIONS, LININGS AND COATINGS. By V. Evans... 


PRETREATMENT ETCH PRIMERS OF THE SiNGLE SOLw- 
TION Type. By E. E. Halls 


ISCELLANEOUS 


INSTITUTE OF METAL FINISHING INAUGURAL 
BANQUET ... 


SETTING-UP A GENERATOR FOR PLATING PURPOSES... 
APPROACH TO EMULSIFICATION 
ROLLER HEATERS 


DEGREASING AND BRIGHT DIPPING OF BRASS PRESS- 
INGS 


FINISHING ZINC AND ALUMINIUM DIE CASTINGS 
THE Ficut AGAINST RUST ... 
CLASSIFIED ADVERTISEMENTS 


ADVERTISERS’ INDEX... 


Copy and Blocks should be available 
to us by 20th of the preceding month, 


They should be sent to: 


INDUSTRIAL FINISHING 
157 Hagden Lane, Watford, Herts. 


Telephone: Gadebrook 2308/9 
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DIAMOND BLACK 


A NEW SYNTHETIC STOVING ENAMEL 


WITH THE FOLLOWING ADVANTAGES :— 


1. Excellent gloss 

2. Unsurpassed depth of colour 

3. Remarkable flow :—freedom from “orange 
peel’’ or dipping marks 

4. Rapid stoving 

5. Mar-proof 

6. Good adhesion to difficult metals 

7. Flexibility retained over a wide range of 


temperature 


Delivery from stock {in all jstandard colours. Samples and prices 
from the SOLE MANUFACTURERS 





IALISED PROCESSES—INDUSTRIAL FINISHING SPECIALISTS 


Full details from A. W. GROUP 


A. LEARNER & CO. LTD. 


WHARTON STREET 
NECHELLS 
BIRMINGHAM 7 


Phone: East 0410 & 0419 


MANUFACTURERS 
LACQUERS AND 


AULT & WIBORG LTD. 


| Ally ) STANDEN ROAD 
oak See 


iN SOUTHFIELDS 
LONDON, S.W.18 


Phone: PUTney 7222 (20 lines) 


OF CELLULOSE AND SYNTHETIC 


ENA 


MELS FOR ALL PURPOSES 
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WILFRED F. COXON 
M.Sc., Ph.D., F.RI.C., F.LM., M.inst.F. 


Managing Director of the Publishers, Arrow Press Limited 








Arrow Press Limited (Publishers of ‘‘Industrial Finishing,’’ etc.) 


WILFRED F. COXON, MSc., Ph.D., F.R.I-C., F.1.M., M.Inst.F. 
Managing Director of the Publishers, Arrow Press Limited. 


Born on Tyneside, 191]. Educated at Rutherford College, New- 
castle-on-Tyne, and the Universities of Durham, Nottingham 
and London. 


Graduate of London University. Bachelor of Science, First Class 
Honours, Chemistry, 1932. 


Master of Science (London) by research on Silicones, under the 
late Professor F. S. Kipping, F.R.S. 


Doctor of Philosophy (London) by research under Professor 
G. R. Clemo, F.R.S., King’s College, University of Durham. 


Works Chemist, Turner & Newalls Ltd. Research Chemist, 
Imperial Chemical Industries Ltd. Senior Science Master, King 
Edward’s Grammar School, Birmingham. Lecturer in Applied 
Chemistry, The Polytechnic, Regent Street, London. 


At the outbreak of war, joined the Air Ministry and subsequently 
the Ministry of Aircraft Production. Eventually promoted 
Principal Technical Officer. 


Here responsible for research and development on pyrotechnics 
and incendiaries, and ultimately the research and development 
of the special armament equipment used by the Pathfinder Force 
of Bomber Command and the American Army Air Force. 


Awarded £1,500 by the Royal Commission on Awards to Inven- 
tors for the Target Marking Bomb used by the Pathfinder Force 
and the U.S.A.A.F. 


On leaving the Ministry in 1946, built up a useful consulting 
practice covering the gas industry, and also appointed Technical 
Advisor to the Royal Swedish Air Board. 


Edited and broadcast a magazine series with the British Broad- 
casting Corporation entitled “Industrial Britain.” 


Freelance contributor to Technical and National Press. 


Founder Editor of ‘Industrial Finishing.” Appointed Director of 
Arrow Press in 1951. : 
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THE POLICY OF “INDUSTRIAL 
FINISHING” 


HIS publication was introduced because it was thought that in Britain 
there was little coverage given to the technology of the finishing 
industry in its broadest sense. Its introduction was primarily to attract and 
provide interest value for the works executive grades—it was not introduced 
as an attempt to publish highly academic papers for the scientist and re- 
search worker, because the various professional associations and institutions 
cover this field extremely well. It was, rather, to be a résumé of practical 
achievements in the field of finishing technology. 

Progress has been made and now the publishers have no doubt whatso- 
ever that the journal is fulfilling a useful purpose. 

INDUSTRIAL FINISHING dovetails into the general policy of Arrow Press 
Ltd., which can be summarised as follows. There is a tendency today 
towards power resting in the hands of the economist and politician, who 
have copious suggestions as to how the national wealth should be dispensed. 
On the other hand, it is productive industry which has to earn that wealth, 
and in this respect, one refers to productive industry in the sense of manage- 
ment and men, irrespective of whether the industry is nationalised or not. 
Although both management and men are producing the nation’s wealth, 
yet because of our peculiar political drift they are having less and less say 
in the distribution of that wealth. In fact, because the economist and poli- 
tical leader does not have the day-to-day responsibility of earning the 
nation’s wealth he is becoming most reckless in the methods he suggests 
towards its distribution. In fact this recklessness is reflected in various 
measures which are day-by-day rendering the task of production consider- 
ably more difficult. And when productivity faces such hazards it is as 
well to remember that the direct consequence is a reduction in the standard 
of living of the community, which by short-sighted action, the bland 
economist and politician offers to save by short-term measures of popular 
expediency, summarised in the phrase “Live for today. . . .” Most assuredly, 
unless industry does get a chance to express its case commercially and 
economically, the end of the phrase “For tomorrow we die” is likely to be 
realised. 
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Thus the policy of Arrow Press publications in the technical field is to 
be directed towards a resurgence of the strong case of industrial manage- 
ment and men. Editorially our lead will always be towards ensuring 
that their case is pre-eminently presented on all aspects of interest to 
them. No claim is made to be impartial in this respect. The policy is 
one of distinct partiality to those working in and responsible for industrial 
productivity. That is, indeed, fundamental in the policy which will be 
pursued relentlessly. 





Mr. Mervyn R. Harley, J.P., a 
new director of Arrow Press 
Ltd., who is taking over the 
commercial management. Well 
known in London, he was respon- 
sible for founding and editing the 
“Wembley News” from 1923 until 
recently. He has been managing 
director of the “Wembley News” 
since 1933. Was trained as an 
economist in the London School 
of Economics. Elected to the 
Wembley Council in 1922 and 
became its chairman in 1933. 
Elected Alderman on the crea- 
tion of the Borough of 
Wembley in 1936. Served on 
the Middlesex County Council 
during the war and is a past 
president of the Wembley 
Chamber of Commerce and the 
Wembley Rotary Club. Was 
appointed to serve on the 
Bench in 1942 
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THE INSTITUTE AND 
ORGANIC FINISHING 


by ARGUS 


[NX writing what is to be written I 
will probably be a wee bit unpopu- 
lar, but that cannot be helped! 

One cannot help listening to the 
rank and file element of any organisa- 
tion—the people who pay their sub- 
scriptions and keep things going. And 
in the Institute of Metal Finishing all 
is not well. Nearly twelve months 
ago the question of an organic finish- 
ing section of the Institute was raised 
and a meeting called in London of a 
few paint “bods” after which the 
Council of the Institute duly issued an 
edict with all solemnity to the effect 
that in the autumn there would-be a 
day conference to launch this newly- 
envisaged organic section. 


In the Spring 

It was suggested to the Institute that 
the Eastbourne Conference was an 
occasion whereby at least something 
attractive to the potential organic sec- 
tion might be introduced—but for one 
reason or another the Conference was 
largely devoted to finishing techni- 
ques other than organic. However, 
all was promised for the autumn, and 
the autumn leaves have fallen and now 
it is-to be in the Spring! Judging 
from information made available by 
the publicity department of the Insti- 
tute, little has been done about this 
organic section. This, indeed, puts 
the trade and technical press into a bit 
of a quandary. Its help and assistance 
is sought in all good faith, readers are 
told authoritatively by the Institute 
that such a conference will be called 
—all kinds of original ideas are put 
forward—the Industrial Finishing 
Luncheon Club was used as a plat- 
form to talk about the idea and then, 
everyone having got into at least a 
receptive mood, the idea is shelved 
and one finds the original E.T.S. 
officers working on the original E.T.S. 
programme and yes, being accused of 


masquerading in the new name of an 
Institute of Metal Finishing. 
Undoubtedly, however, the sponsors 
have allowed the imposing new title 
to lead them into paths of ever- 
increasing dignity. Most associations 
and institutes, and so on, have an 
annual dinner or an inaugural dinner 
—but the Institute of Metal Finishing 


has an inaugural ‘“banquet’—no 
doubt a chicken by any other 
name, . . 


For highly materialist production 
associations this dinner is frequently 
attended in a lounge suit—or if a 
spice of dignity is necessary, maybe 
evening dress—but for the inaugural 
banquet of the Institute of Metal 
Finishing it was evening dress with 
decorations. I know Mrs. Hothersall 
was the guest of honour but I also 
know that evening dress did keep the 
attendance down considerably—and I 
also know that our dear friend Hother- 
sal] was an unassuming yet industrious 
researcher. A larger attendance in 
lounge suits would have pleased him 
more, It is rumoured that one of the 
resolutions before Council is that in 
future the president and officials of 
Council and local sections must attend 
meetings in morning dress—but 
maybe this is just a rumour! 


British Council of Productivity 


Then again at Eastbourne in April, 
1952, the Institute had at its con- 
ference dinner Lt.-Gen, Sir Thomas 
Hutton, K.C.LE., C.B., M.C., general 
manager of the American Council of 
Productivity to propose the toast of 
the Institute. He took the occasion to 
boost the activities of the Anglo- 
American Council and talked in san- 
guine terms of its decease. And lo 
and behold at the inaugural banquet 
six months later the same Lt.-Gen. Sir 
Thomas Hutton proposes precisely the 
same toast, says precisely the same . 
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kind of things about his organisation, 
the Anglo-American Council of Pro- 
ductivity, and goes one stage further to 
say that although the old Anglo- 
American Council had reached the 
point of no return and the expensive 
swanning trips to America were over, 
nevertheless the Council was not going 
to die but to be reborn in another new 
organisation—a_ British Council of 
Productivity, which means, presum- 
ably, that the permanent officials of 
the old will still find jobs in the new! 

Although the objects of the new are 
as yet undefined, it seems that its staff 
are going to stump the countryside 
telling the British manufacturer how 
supremely clottish is his technical effi- 
ciency and how much better it would 
be were he to read the Anglo- 
American Productivity Council’s re- 
ports! Maybe it would be unfair to 
remind Sir Thomas that productivity 
and speed are somewhat synonymous 
terms, and that practically no Anglo- 
American Productivity Report ever 
appeared in print to British industry 
until the smooth working Americans 
had torn up the production lines to 
which the Report referred. The team 
members came back pledged on a 
blood curdling oath to keep its secrets 
from British industry until the Report 
was issued which meant twelve months 
delay on an enterprise which was built 
around speedy productivity—and just 
in case the Council would blame the 
team for laggardly reports, one 
gathers that this was certainly not the 
case with the finishing team. 

Two boosts—it resembles the stars 
on TV—to another excrudescence on 
British industry by the same general 
manager under the auspices of the 
same Institute within six months is 
not likely to be of value to the finish- 
ing industry upon whom the future of 
the Institute depends. 

Is it that the “organic” interests 
look at the present make-up of the 
Institute of Metal Finishing and see 
the chromium-plate from the original 
fittings and realise that paint adhesion 
on to chromium-plating is still a 
ticklish problem? 


Poor Relations 

As has been said before in this 
journal, the Institute of Metal Finish- 
ing, catering for the broad user re- 
quirements of the finishing industry 
in general can fulfil a useful purpose, 





252 





but if it sets out to attract the organic 
side of the industry it must realise that 
a flea cannot swallow an elephant, 
although they can both live in close 


harmony! If the organic section is 
formed as a real and useful body, 
financially and technically it will to a 
large extent submerge the old E.T.S. 
This is, of course, the story of pro- 
gress. He who pays the piper, rightly 
or wrongly, calls the tune. The E.T.S. 
had vision and foresight in conceiving 
the idea of an Institute of Metal 
Finishing, but if it ever imagined that 
the organic section could be looked 
upon as a poor relation and that the 
old Order in Council would prevail, 
they were making a tremendous mis- 
take. If the object of the Institute and 
its wider ramifications was conceived 
in sincerity then the Council can do no 
better than co-opt into itself a number 
of nominees representing the organic 
side of the industry and ensure that all 
future policy is framed within the orbit 
of the organic interest. 


Wise to Most Moves 


But if the existing council imagines 
that it can gain the power offered by 
the organic finishing industry and use 
it without this increased power being 
refiected in authority at Council level, 
it is kicking against the pricks, The 
paint industry is an old one. It is 
wise to most moves—because of its 
age it views new ideas with some sus- 
picion for it has been caught before. 
It is useless to argue that electroplat- 
ing, galvanizing, vitreous enamelling, 
painting, metal spraying, so on, and 
sO on are not competitive—many a 
job can be completed effectively by 
one or the other process and they all 
sell more or less in competition. 

From all corners of industrial 
Britain one hears more and more em- 
phatic prognostications upon compe- 
tition and the need to increase sales 
so that the Institute of Metal Finish- 
ing to succeed must truly represent the 
user of finishing materials in the main. 
Of course, suppliers will undoubtedly 
become corporate members if they 
can be certain that their industry gets 
a reasonable break, but the activity 
and strength of the Institute must 
come from the users. 

The trumpets have sounded, the 
organic section is conceived, it was to 
be born in the autumn but for cir- 
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cumstances beyond someone’s control 
it remains in suspended animation to 
the Spring. It would be a very sound 
thing for the Institute to issue an 
official statement saying precisely what 
they envisage by the organic section, 
what response they have had from the 
paint industry, and what they are 
going to do about it. 

And it might also be borne in mind 
that if the inaugural banquet had 
taken place in Birmingham in lounge 
suits, instead of about 100 being re- 


FILMS BY ASSOCIATED 


ILMS are established as educational 

and promotional media, and “White 
Lead” made by World Wide Pictures 
Ltd., for Associated Lead Manufacturers 
Ltd., is a useful combination. With a 
running time of 20 min. it tells the story 
of the production of this material by the 
earlier Chamber Process and the modern 
Octagon Process. The film then shows 
the production of “dry” white lead and 
white lead ground in oil. By means of 
photomicrography the reason for the 
interaction of the product with linseed 
oil is shown in detail. The film con- 
cludes with a convincing demonstration 
of the protective value of white lead as 
a base for paint. 

The second film, “Magnet—a white 
lead paint,” is promotional in character, 
but has much interest value, showing as 
it does the effect of weather and the 
other factors acting on buildings, and 
the care and control exercised in the 
production of “Magnet” brand of white 
lead paint. This part of the film was 
made at Millwall, London, where Asso- 
ciated Lead have one of the most up-to- 
date plants in the country. 

“White Lead” is available in 35 mm. 
and 16 mm. black and white and is of 
considerable value for technical schools 
and educational interest generally, whilst 

“Magnet,” which is in 16 mm. Koda- 





Dallow, Lambert and Co. Ltd., of 
Leicester, announce a new type of unit 
dust collector, which is at present 
available in the 100 Series, and will 
shortly be offered in two other series, 
50 and 150, making a total of 135 dif- 
ferent combinations from which require- 
ments may be selected. Fixed fan, 
filter and storage capacities have, in the 
past, limited application of large units. 
The new unit under the trade name 
“Dustmaster” is claimed to overcome 
this limitation 


presented, the number would have 
been nearly doubled—this is not a 
personal opinion, it is based upon 
numerous conversations and numer- 
ous expressions of opinion. 

The point is, what is the Institute 
doing about its organic section? If 
nothing, say so! If something, say 
what it is! 

There is a black-country expression 
which summarises this sentiment— 
but fortunately it has slipped my 
memory. 


LEAD MANUFACTURERS 


chrome, running time 16 min., is mainly 
designed for showing to paint specifiers 
and users. 

Cecil D. Notley Advertising Ltd., have 
collaborated with World Wide Pictures 
in the production of the films. 

Those interested should apply to 
Associated Lead Manufacturers Ltd., 
Ibex House, Minories, London, E.C.3. 


The Birmingham Paint, Varnish and 
Lacquer Club.—On the 4th December, 
Mr. C. E. Hollis, B.Sc. (Lond.), 
of The Distillers Co. Ltd., will pre- 
sent a paper entitled, “Styrene- -Butadiene 
Emulsions.” 
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First Hothersall Memorial 
Lecture—An Extract 


HE first Hothersall Memorial 

Lecture given under the auspices 
of the Institute of Metal Finishing 
was presented by Dr. G. E. Gardam 
on Wednesday, 22nd October, 1952, 
in the Grand Hotel, Birmingham. In 
his introduction the speaker said they 
were there to pay homage to the 
memory of Arthur Wesley Hothersall, 
and commented upon his major 
contributions to the scientific and 
electrical side of electrodeposition. 
The lecturer had known Mr. Hother- 
sall, who was a Yorkshireman, since 
1925, and he went on to give a bio- 
graphical sketch of his career. He 
attended the Manchester College of 
Technology, served for six years with 
High Speed Steel Alloys Ltd., three 
years as a metallurgist in Burma, and 
joined the War Office Research 
Department at Woolwich in 1921. 
From then onwards much of his work 
was concerned with the metallurgical 
aspects of eletrodeposition. 


Theory of Nickel Deposition 


Dr. Gardam selected certain aspects 
of Mr. Hothersall’s works. He 
referred to the development of a 
theory of nickel deposition and said: 

“The general picture which the work 
at Woolwich built up is briefly as 
follows, although even now it is 
incomplete in some respects. When 
current is applied to a nickel solution 
at a pH value on the acid side of 
about pH 60, hydrogen ion discharge 
is initially the only process, but the 
removal of hydrogen ions from the 
cathode film raises its pH to a suffi- 
cient value for basic nickel salts to be 
precipitated and also makes its poten- 
tial more negative so that nickel ion 
discharge occurs, concurrently with 
some hydrogen ion discharge. The 
ratio of nickel ion discharge to hydro- 
gen ion discharge is very considerably 
influenced by the buffering properties 
of the solution, whilst the physical 
structure and hardness of the deposit 
is determined by the effect of the 


constituents of the solution on the 
form in which the nickel basic salts 
are precipitated. It seems that these 
basic materials are invariably in a 
more or less colloidal and electrically 
charged form and they are therefore 
electrophoretically discharged on the 
cathode. They thus become incor- 
porated in the metallic deposit in a 
very finely dispersed state, and act, 
during deposition, to limit the growth 
of individual grains, and in the solid 
deposit to stiffen and harden it. Some 
constituents of solution, notably 
formate and chloride anions and 
ammonium cations encourage the 
colloidal nature of the precipitate and 
the hardness of the deposit, whilst 
others such as sulphate anions tend to 
flocculate the precipitate. 


Buffering Properties 


“The buffering properties of the solu- 
tion modify on the one hand the 
thickness of the cathode film and the 
dynamic equilibrium pH value which 
the liquid in contact with the cathode 
assumes, thus affecting the total 
amount of basic material precipitated, 
and on the other hand they directly 
influence the colloidal form and the 
charge of the basic material. Oxidis- 
ing materials increase the ease with 
which hydrogen ions discharge and 
thus increase the amount of basic 
material formed so that the deposit is 
bright and brittle. Organic colloids 
protect the basic material from floccu- 
lation and absorb it, so that they are 
carried into the deposit, rendering it 
bright and brittle. No doubt organic 
brighteners act through their effect on 
the basic material precipitated in the 
cathode film. 

“Hydrogen atoms or hydrogen gas 
resulting from hydrogen ion discharge 
does not itself affect the hardness or 
properties of the nickel deposit. How- 
ever, the precipitated basic material 
can have a pronounced stabilising 
effect on clinging hydrogen bubbles 
in some cases which explains the 
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propensity of certain nickel solutions to 
give pits, and the alleviation of this by 
slightly changing by increasing the 
hydrogen ion discharge, for example,, 
by lowering the pH or adding oxidising 
agents.” 

i 


Adhesion of Electrodeposits 


Mr. Gardam then made reference 
to Hothersall’s work on the adhesion 
of electrodeposits, saying: 

“Concurrent with fundamental work 
on the mechanism of nickel deposi- 
tion, was work on the adhesion 
of elecirodeposits. Adhesion of thick 
nickel and other electrodeposits to 
steel was, of course, essential for 
engineering purposes, and the steels 
used for armament purposes were 
usually of complex types and in the 
heat-treated condition. Hothersall had 
adopted the process of etching steel 
anodically at high current density in 
30 per cent. sulphuric acid, and had 
been much impressed by Olilard’s 
quantitative test for the adhesion of 
thick deposits. He usea it for many 
years as his standard test, and it was 
in fact, used far more at Woolwich 
than by Ollard. With this test he 
showed that the adhesion of sound, 
thick nickel deposits to steel was very 
high if the steel had been made passive 
by anodic action in the sulphuric acid. 
The fracture was invariably in the 
weaker of the two metals, so that the 
true adhesion was not measured, but 
only the tensile strength of the metal, 
which the adhesion exceeded. The 
Ollard test was inconvenient and 
lengthy for most work and Hothersall 
standardised and defined a hammer and 
chisel qualitative test. 

“At this time commercial electro- 
platers were beginning to _ use 
chronium plating over an undercoat 
of nickel and the stress showed only 
too plainly that the adhesion of the 
nickel deposit was poor. On. steel 
this was overcome by a strong sul- 
phuric acid anodic etch, but the case 
of polished brass was more difficult 
and Hothersall was asked by the 
B.N.F.M.R.A. to investigate it. In a 
masterly and elegant research he 
showed that whereas the adhesion of 
nickel to machined or filed brass was 
fairly good, after degreasing only, and 
was exceptionally good on _ bright 
dipped brass, on polished or emeried 
brass, even when every precaution of 


degreasing and removing oxide films 
was taken, the adhesion was so poor 
that the deposit could be pulled off 
with the fingers. 

“However, the back of the nickel 
deposit was found to be covered with 
a thin layer of brass so that the frac- 
ture must have been in the upper 
surface layers of the brass, which had 
been shattered and disturbed by 
polishing or emerying. Hothersall 
showed that this shattered layer was 
embrittled by the hydrogen discharged 
during nickel plating and that the 
trouble could be overcome by a low 
temperature heat treatment. As, 
however, this was not usually practic- 
able in commercial practice, he 
worked out two alternative methods 
of anodically removing the susceptible 
layer, the first in cyanide solution and 
the second in acid ammonium citrate 
solution. The only defect of the latter 
was that it formed a very palatable 
environment for a green mould which 
grew strongly in it. The etching was 
so slight and uniform that the polish 
was hardly impaired. I know that this 
process was used commercially, but 
perhaps not widely. However, the 
lesson was learned. Hothersall also 
found that the harder steels, even after 
deep anodic etching, were liable to 
this hydrogen embrittlement, so that 
the adhesion of thick nickel deposits. 
was considerably increased by low 
temperature heat treatment. 


Adhesion of Nickel to Nickel 


“Often in engineering applications of 
thick nickel deposits it was not 
possible to get sufficient thickness in 
one operation, or power failures 
caused an interruption, so the problem 
was constantly arising of how to get 
adhesion of nickel to nickel. I very 
well remember Hothersall deciding to 
investigate this. It was amazing how 
rapidly he got to the heart of the 
difficulty. By the simple expedient of 
observing the manner of formation of 
a copper deposit when anodically- 
etched nickel in sulphuric acid was 
treated at low current density for 30 sec. 
in a copper sulphate solution, Hothersall 
showed that the trouble was due to 
the rapidity with which a clean nickel 
surface acquired an oxide film even in 
an acid solution. As in many careful 
researches, the final practical recom- 
mendation was extremely simple: 
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Adherent nickel deposits could be 
obiained on nickel by etching it 
anodically in sulphuric acid and at 
the last moment, reversing the current 
momentarily to make the surface 
cathodic and reduce the oxide film. 
Practical questions of high adhesion 
of electrodeposits interested and con- 
cerned Hothersall all his working life. 
Curiously, the best two papers which 
he published on this subject were 
presented to American Societies. The 
practical essence of all this work was 
embodied in the anonymous series of 
A.R.D. Electrodeposition memoranda 
issued during the war. 

“Another important research again 
done for the B.N.F.M.R.A. was the 
investigation of possible specification 
adhesion tests for thin decorative 
nickel deposits. With Leadbeater, he 
devised the B.N.F. Adhesion test in 
which the deposit was hammered by a 
vibrating ball-ended tool for 30 sec. 
if it was not adherent it blistered. 
It was found that the test only showed 
up entire lack of adhesion, but it was 
written into the British Standard 
Specification. Hothersall always 
believed, however, that a partially or 
poorly adherent deposit was less 
corrosion-resistant than a_ highly 
adherent one, because it offered less 
resistance to the prising up of the 
deposit by corrosion at the interface.” 


Structure of Electrodeposits 


Hothersall’s investigations towards 
the science of micro-structure are 
described, and dealing with his work 
on the structure of electrodeposits the 
speaker said: 

“It had long been known that soft 
copper deposits formed on etched 
metal!urgically - produced copper, 
carried on the structure. This was 
perhaps not surprising. Hothersall 
showed that continuation was also 
obtained on various brasses, silver and 
nickel, all of which are face centred 
cubic structure, as is copper, and even 
on &-brass which is body centred. 
This showed that there was a definite 
action of the surface atoms of the 
basis metal in the deposit, and was an 
explanation of the high adhesion or 
cohesion of electrodeposits. But in 
the case of nickel it was more difficult 
to trace the continuation owing to the 
rapid reversion of the deposit to its 
characteristic microstructure. 
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“In the 1935 paper clear indications 
of continuation of the structure of 
iron (ferrite) by electrodeposited nickel 
were given, but it was not until much 
later that the most elegant proof was 
published. This consisted of etching 
a piece of soft iron, thinly plating it 
with soft nickel, rinsing and thickly 
copper plating it. The structure of a 
cross section did not show the very 
thin nickel but the grains of the 
copper deposit exactly corresponded 
with the grains of the ferrite. The 
obvious conciusion was that the nickel 
deposit also continued the structure of 
the iron. Thus Hothersall’s view that 
adhesion was due to true atomic 
cohesion between the deposit and the 
basis metal was  miscroscopically 
justified, but he fully realised that 
often the structure of the outermost 
layers of a basis metal were different 
from the bulk and that the structure 
of an electrodeposit quickly reverted 
to its normal form so that in the 
majority of cases, adhesion was 
present but continuation of the struc- 
ture of the basis metal was not 
apparent. This lead to an unfortunate 
impression that Hothersall’s views 
were inconsistent with the findings of 
Finch and his colleagues using the 
much smaller scale tool of electron 
diffraction, but I do not think there 
was any real inconsistency, but only 
a difference of approach. 

“Hothersall was somewhat mis- 
trustful at first of the bright nickel 
plate, because of its extreme hardness 
and brittleness, although he appre- 
ciated the saving in polishing labour. 
Jacquet had _ recently announced 
anodic brightening so Hothersall re- 
viewed an observation made in the 
electrolytic stripping of defective 
nickel deposits in fairly strong sul- 
phuric acid that a brightening action 
occurred. He developed a process for 
the anodic brightening of matt nickel 
deposits, which gave results fully as 
good as a bright nickel process, with- 
out the dangers of brittleness and 
stress, and went some way to demon- 
strating its commercial feasibility by 
pilot scale trials.” 


Prevention of Corrosion 


Other investigations by Hothersall 
mentioned by the author included the 
porosity of nickel deposits, the draw- 
ing up of specifications and _ the 
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engineering applications of heavy 
nickel, hard chrome and other electro- 
deposits. He mentioned work which 
had been carried out by Hothersall on 
the electrodeposition of tin, and on 
the question of prevention of corro- 
sion, said: ‘ 

“Although it is not directly relevant 
to Hothersall’s researches in electro- 
deposition, it is important to recall 
that the section he directed at Wool- 
wich was also regarded as_ the 
authority on corrosion. In due course 
this became a subsection under Dr. 
Clarke, but Hothersall took an active 
interest in the work and was himself an 
authority on corrosion and its preven- 
tion. He was particularly proud of 
his well-merited membership of the 
Corrosion Committee of the Iron and 
Steel Institute and a number of 
Service committees. 

“When Hothersall visited the United 
States in 1939, his reception was 
great, and the American periodical 
Metal Industry said: 

““*We have long regarded you as one 
of the world’s keenest students of 
electrodeposition, and your visit to 
America was awaited with high 
expectations. Your presentation of 
technical data, your discussions on 
many diverse phases of eletrodeposi- 
tion, and your charming personality 
have immeasurably exceeded our 
expectations. You have won _ the 
heart and goodwill of all who have 
met you... In these times of 
international stress, the goodwill 
engendered by your visit is doubly 
significant in cementing the ties of 
remaining democratic nations.’” 


Conclusions 


Dr. Gardam concluded by saying: 

“In finally assessing Hothersall’s 
work it is interesting to note that there 
is no Hothersall test or Hothersall 
process. What contribution Hother- 
sall made, he made modestly and 
wished it to be regarded as coming 
from the Woolwich team. I think it 
perhaps a pity that he did not write 
a textbook, in which he would have 
been freer to integrate his findings 
than in the isolated papers. One of his 
most cherished possessions was a 
bound collection of the ninety-three 
papers published by himself and his 
staff in the electrodeposition and 
corrosion section during his time at 


Woolwich; thirty-six bearing his own 
name. Although in a way this was a 
part of his official work, it was only 
through his drive and initiative that 
this contribution was freely made 
available to the world in general. 
Many of the other sections did not 
publish at all, and although in some 
cases the nature of their work pre- 
cluded it, in other cases useful results 
have no doubt remained unknown for 
lack of the effort needed to prepare 
them in a suitable form for publica- 
tion. It is to be hoped that this short 
appreciation of the main outlines of 
Hothersall’s researches has not been 
merely a catalogue. Nearly all of these 
papers are of permanent interest, 
although many of the ideas expressed 
in them for the first time have now 
become the common background of 
electrodeposition theory. A study of 
them will surely show that Hothersall’s 
views evolved and developed, and 
were the result of both a shrewd and 
penetrating intellect and an_ infinite 
capacity for taking pains.” 





IMPROVING PAINTSHOP 
PRODUCTIVITY 
A 


FULL report of a conference con- 

vened by the Paints Division of 
Imperial Chemical Industries Ltd. on 
the 11th June, 1952, is available from 
the Publicity Department, Imperial 
Chemical Industries Ltd., Paints Divi- 
sion, Wexham Road, Slough. The titles 
of the papers are as follows: 

“Economic Factors,” by Mr. R. G. 
Hooker, Brush Electrical Engineering 
Co. Ltd. 

“Design of the Product,” by Mr. 
o. Ashford, Scott-Ashford Associates 

td. 

“Mechanisation,’” by Mr. R. M. C. 
Logan, Chief Chemist, The Van Leer 
Group. 

“Process and Quality Control,” by 
Mr. D. H. Lloyd, Chief Chemist, Fisher 
and Ludlow Ltd. 


High Vacuum Applications.— W. 
Edwards and Co. (London) Ltd., Worsley 
Bridge Road, Lower Sydenham, London, 
S.E.26, announce the opening of new 
premises at 44 West George Street, Glas- 
gow, where facilities are now available 
for technical sales and service to meet 
the growing interest in high vacuum 
applications in Scotland. i 
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-.... the Sales Managers goal at all times, 
therefore put your products in the lead with 
Glasso—the finish that protects, beautifies and 
SELLS ! There’s a Glasso finish for every 
surface . .. .« wood, miefal, stone... .a 
finish that is easy to apply and 
economical in use. Let us know your 
problem we shall be happy to advise. 






THE GLASSO RANGE INCLUDES: 


Hot Spray Surfacers, Enamels and 
Lacquers. 

Cellulose Surfacers, Enamels and 
Lacquers, etc. 


Synthetic Stoving and Air drying 
enamels, Hammer Finishes, etc. etc. 





Regd. Trade Mark 


INDUSTRIAL FINISHES \ 


All enquiries for information and 
advice should be addressed to: 


GENERAL & INDUSTRIAL PAINTS LTD. 
(formerly Glasso Paint Products Ltd.) 


Industrial Sales Division, Wadsworth Road, Perivale, Greenford, Middlesex 


Scottish Branch: 1224 Cathcart Road, Glasgow S.2. Telephone No.: Langside 3230 
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INSTITUTE 


OF METAL 


FINISHING 


Inaugura! Banquet 


T= Inaugural Banquet (full evening 
dress and decorations) was held on 
Wednesday, 22nd October, 1952, with the 
president, Mr. H, Silman, B.Sc., F.R.L.C., 
A.M.1.Chem.E., F.I.M., as host. There 
was a formidable toast list! 

Lieut.-Gen. Sir Thomas Hutton, general 
manager of the Anglo-American Council 
of Productivity, proposed the toast to 
the Institute, pointing out that he had 
done the same thing six months previously 
at the Annual Conference. He took the 
opportunity of reporting the decease of 
the Anglo-American Productivity Council, 
mentioning that the. new British Produc- 
tivity Council would soon be installed and 
seeking the support of the Institute. He 
could not say precisely what this new 
Council would do, for it had not yet met 
and it was not known exactly what it was 
to do. 

Its primary object was, however, to 
put into practice throughout Britain the 
best ideas which were used in the best 
firms in Britain which, he said, had 
resulted largely from Productivity Coun- 
cil visits! It would set out to try to 
persuade the more advanced firms to 
show their ideas and give lead towards 
pooled information. He agreed that 
maybe this was expecting too much of 
human nature, but thought that it was 
worth trying. He boosted the results 
achieved from the Anglo-American Pro- 
ductivity Council visits, and said that the 
Institute should be prepared to provide 
experts to advise various firms where 
they could help. Congratulations were 
offered by Sir Thomas to Imperial 
Chemical Industries Ltd. for the publica- 
tion of their one-day conference in the 
form of a book'et under the title “Paint 
Shop Productivity.” He expressed the 
need for finish consultants and con- 
cluded by pointing out how the Institute 
did seek support from industry. 


Improved Research 

Mr. Silman, responding to the toast, 
pointed out that the Birmingham Civic 
heads had their attentions divided be- 
tween the opening of a dam in North 
Wales and the Motor Show. He said 
that at the risk of being described as a 
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revolutionary—for he might wish to go 
again to America in the near future—he 
did think that where industry is con- 
cerned “all Governments were Socialist 
Governments.” He thought it was neces- 
sary that Britain shouid proceed along 
the lines of developing an aristocracy of 
goods, and in that respect finish wou'd 
sell. He made a plea for improved 
research and therefore suggested that the 
Institute should support the research 
Associations, particularly the British Non- 
Ferrous Metals Association, within the 
field covered, but he did think a better 
calibre of men was needed at the head of 
research. This led him to suggest that the 
Institute must show a greater interest in 
the Universities and vice versa. 

He said that during the war the Minis- 
tries harnessed resources, but that was a 
question of where cost mattered little, 
and they worked on the basis that the 
trade, in any case, were roguish. In 
peace-time this policy was fatal—Govern- 
ment Departments had no sense of time, 
which was scant encouragement to 
industry to hasten. He conc'uded by 
saying that the Civil Service should be 
kept out of industry as far as possible. 

Mr. R. W. Nicol vroposed the toact to 
the Midland Branch, pointing out that 
Birmingham regularly produces the right 
man at the right time, either nationally 
or locally. He mentioned Watt and 
Joseph Chamberlain, pointing out that 
members of the Midland Section, Si'man 
and Wallbank, had both fulfilled the 
office of president with extreme ability. 
But he did point out that nearly all the 
prominent citizens of Birmingham hailed 
from elsewhere—Watt, a Scot, Dixon, a 
Mancunian, and Chamberlain from the 
West Country via London, whi'st Mr. 
Silman had come to Birmingham via 
Sheffield. 

The resvonse was by Mr. W. F. B. 
Baker, chairman of the Midland Branch, 
who said this had been formed in 1933, 
and regretted that its first chairman, Dr. 
Cook, was unable to attend because of 
ill-health. He said that at the beginning 
the Council of the old E.T.S. viewed the 
scheme through a critical eye, saying 
that they would watch its progress and 
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By courtesy of 


Bowater Paper | 
Corporation Limited 





If the bottleneck is caused by slow drying of components some- 
where along your production line, then here’s your answer ... the 
De La Rue Gas-Fired Process Panel. These panels form the nucleus 
of infra-red tunnels in every one of Britain’s major industries, 
and by cutting down drying times by as much as 90%, they 
are beating bottlenecks all along the line. Gas is reliable, clean 
and economical ; De La Rue Process Panels are simple to instal 
and maintain. Let us send you our booklet “Productivity Plus” 
which may show you how to solve your drying problem. 


ds 


THOMAS DE LA RUE & CO. LTD. (GAS GROUP) 
IMPERIAL HOUSE, 84/86, REGENT STREET, LONDON, W.1 INFRA =ED 
Telephone: REGENT 2901 PANEL 
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if it was successful new centres would be 
formed. One gathers from a conversa- 
tion aside that the Council invested £6 
in this venture! 


The Hothersall Medal 


An opportunity was then taken of 
presenting the Hothersall Medal to Dr. 
G. E. Gardam, A.R.CS., F.R.1.C., F.1.M., 
who had presented the first Hothersall 
lecture in the afternoon, and the Westing- 
house Brake and Signal Co.’s prize to Mr. 
W. A. Marshall, A.I.M. In mentioning 
the latter, Mr. Silman said that it was 
odd that the Westinghouse prize, coming 
from a firm primarily engaged in the 
manufacture of rectifiers, should have 
been awarded for a process which did 
not use an electric current—a hydrogen 
peroxide/oxalic smoothing solution for 
steel. 

Dr. S. Wernick proposed the toast to 
the metal finishing industry and in 
response Mr. K. G. Kent, managing 
director of Cruickshanks Ltd., said that 
he was pleased that the old days of black 
magic were disappearing in the plating 


ELECTRIC FURNACE 


Gling Chairman, Mr. D. F. Campbell, 
at the 24th annual general meeting 
on 25th September, 1952 said: 

The consolidated profit and loss ac- 
count for the financial year 1951-1952 
shows a profit of £101,276; of this sum, 
income-tax, profits and excess profits 
taxation takes £49,191. After placing 
£25,000 to reserve in the holding com- 
pany and £15,000 in the subsidiaries, the 
directors propose a final dividend of 
5% per cent. less tax on both classes of 
shares, making 10 per cent. for the 
financial year, leaving £17,837 to be 
carried forward. 

During the period under review, the 
imvroved outlook of the Electro- 
Chemical Engineering Co. Ltd., a wholly- 
owned subsidiary, is remarkable and the 
debit on its profit and loss account has 
been converted into a credit. The com- 
pany’s progress both in regard to home 
orders and export trade, especially to 
Germany, Italy and Australia, has been 
highly satisfactory. 

Revenue has also been reduced by the 
sale of a small steelworks previously let 
at a substantial rental. The profit on 
this transaction is included in the sum 
placed to canital reserve. 

Our subsidiary company dealing with 
resistance furnaces has had a most suc- 
cessful year and has contributed largely 
to this year’s profit. The Lindberg 


cyclone principle of air circulation for 
heat treatment has proved of great value 
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industry. On the other hand, he did say 
that designers were tending to cause a 
spot of trouble, and thought a short 
course for them in gum-boots in the 
plating shop might help. He thought 
that although Sir Thomas Hutton had 
said much in praise of America by sug- 
gestion, nevertheless the American finish 
was lower than that in Britain, but there 
again the services from the American 
supply houses were much greater. He 
pointed out that Dr. Wernick. had been 
honorary secretary of the Institute for 
the past twenty-five years, except for the 
two years when he held the office of 
president. 

Dr. J. W. Cuthbertson, of the Tin 
Research Institute, proposed the toast to 
the guests, mentioning specifically Dr. 
Pfeil, of the Mond Nickel Co. Ltd.; Mr. 
H. E. Jackson, of Imperial Chemical 
Industries Ltd.; and the President of the 
British Non-Ferrous Metals Research 
Association. 

In conclusion, Dr. Ellingham, secretary 
of the Royal Institute of Chemistry, 
responded for the guests. 


COMPANY, LIMITED 


and a number of very large equipments 
have been installed for the heat treat- 
ment of light alloys. 

Technical collaboration with our asso- 
ciates in the U.S.A. has been cordial and 
mutually advantageous in all three 
branches of our activities. 

During the year, plans were made to 
form, at the end of the financial year, a 
new wholly-owned subsidiary company, 
the EFCO Engineering Co. Ltd., to oper- 
ate the manufacturing side of our Burton 
Works. The company has now been in- 
corporated and commenced trading on 
the 25th April, and the directors 
appointed to its Board are Messrs. W. S. 
Gifford, W. J. Millar and D. N. Gifford. 

It is the policy of your directors to 
correlate as closely as possible the activi- 
ties of the various branches of your 
business, and to this end Mr. J. A. 
Monks has been appointed an additional 
managing director, and it is now pro- 
posed that Mr. A. Smart, who has been 
responsible for the activities of the 
Electro-Chemical Engineering branch of 
your business, be elected to the Board of 
the Electric Furnace Co. Ltd. 


Three New Finishes.—Metal Processes 
Ltd., 758/786 Kingsbury Road, Erding- 
ton, Birmingham 24, announce three 
new finishes for brass, bronze and 
copper. 
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WRINKLE FINISHING 


by 


FRANK SPICER 


HE versatile effects of wrinkle 
finish are too well known to be 
discussed at great length, and although 
the familiar pattern is widely used, 
some manufacturers still fight shy of 
it. They often think that it is difficult 
to apply or too expensive; of course, 
this is far from the truth, wrinkle 
finish being one of the easiest organic 
coatings to control. 

Three factors are of vital impor- 
tance in the application of wrinkle 
finish; these are: 

(a) A clean gun nozzle. 

(b) Uniform heat throughout the 

process. 

(c) Common sense. 

The coating itself has many advan- 
tages; to name a few: 

(1) The operator does not have to 
exercise as much care to prevent 
sagging. 

(2) Dust contamination does not 
have such a deleterious effect as 
when applying other finishes. 

(3) Faults in the finished surface are 
not so apparent. 

(4) It is a one-coat job. 

(5) It can be used on inferior base 
quality material. 

The uses to which wrinkle finishing 
can be applied are almost unlimited; 
it can be found on typewriters, clocks, 
cookers, lamp desks, etc., and it can 
be obtained in many colours and com- 
binations. One manufacturer of a 
typewriter has achieved an attractive 
and distinctive finish on his product, 
dove grey predominating and relieved 
by patches of red on moving parts 
such as the carriage, etc. 

Another type is that of opal- 
escence wrinkle, produced by adding 
opalescent materials to the basic 
wrinkle formulation to give a varied 
colour effect when struck at a tangent 
by light. 

The final choice of which “wrinkle” 
to apply depends essentially upon the 


design of the product to be processed, 
and the particular colour and texture 
to be used, e.g., whether it is to be 
uniform wrinkle, birdseye wrinkle, 
pine tree and sag wrinkle. With the 
exception of birdseye, these are all a 
one-coat application—the birdseye 
requires two—the first is a preliminary 
treatment at 100° F. to develop and 
set the eyes, followed by one at normal 
temperature, to harden and set the 
film. 

Of the other colours, the most 
widely used is black, followed by 
green, although the brighter colours 
and even pastel shades are becoming 
popular, although during the stoving 
of the latter the temperature must be 
closely controlled, otherwise they tend 
to burn. 

Another type of wrinkle is that of 
clear or unpigmented wrinkle; this 
enables large quantities of components, 
where the colour is varied in accor- 
dance with the whims of the customer, 
locality, or country. When sprayed 
they can be placed in stock and with- 
drawn as required and given a coat of 
pigment enamel. 


Application 


Wrinkle can be applied by brushing, 
dipping, spraying or roller coating; 
spraying is the most widely used of 
these, and is also the most effective, 
although where the quantity of pro- 
duction warrants it, electro-static 
methods may prove satisfactory. 

The characteristics of a good 
wrinkle enamel should be as follows: 

(1) Easily applied. 

(2) The formulation should allow 
fast and low temperature stoving 
times. 

(3) Be uniform in texture. 

(4) Possess good covering power. 

(5) Give a good hard washable 
finish. 

(6) Be as dust-free as possible. 
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Its physical properties are many 
and to outline all of them would take 
much time and space. The main 
features of a wrinkle finish are: good 
adhesion, durability, hiding power, 
light absorption, etc. 


Adhesion 


In the main, all that is required is a 
clean dry surface, which can be 
obtained in a variety of ways, depend- 
ing upon the type and condition of the 
material as it is received. A shiny 
smooth surface may require a “key- 
ing” operation, which is simply a 
chemical treatment. One authority 
recommends the use of ethylene 
dichloride or phosphoric acid solutions. 

Surfaces possessing suction - like 
characteristics, ie., have a porous sur- 
face such as that possessed by fabric, 
paper or wood, usually need a primer 
coat to prevent undue absorption of 
the varnish, which would prevent the 
formation of the wrinkle pattern. 


Durability 
Its durability is brought about by its 


remarkable adhesion and toughness, 
and allows it to be handled with less 
care than that usually shown to 
painted surfaces. 


Hiding Power 


The ability of a wrinkle finish to 
hide a scruffed surface, or even a spot- 
welded surface, give to it a place of 
utmost importance in the finishing 
world. 


Light Absorbing Ability 

The surface of wrinkle, with its many 
facets, reflects light at all angles and 
the glare resulting from most surfaces 
is dissipated. This is important in 
instrument finishing, likewise is its 
ability to provide a slip-free surface 
where instruments such as pyrometers, 
typewriters, cameras, binoculars, etc., 
are being constantly handled. A 
further quality claimed for wrinkle is 
due to the constitution of the film, 
which creates a larger surface area on 
such articles as electric motors; this 
extra surface has proved its ability to 
dissipate heat. 





Rosista, a special chemical-resistant paint from the range of Sir W. A. Rose and 





Co. Ltd., has been used to paint an artificial fertiliser distributor, as shown above, 
produced by Taskers of Andover (1932) Ltd., Anna Valley, near Andover 
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HOT SPRAY PAINTING 





How to Control the Finish -- from the Start 


The great advantages of Hot Spray 
painting are only just being realised. For 
many industrial purposes the use of the 
pre-heating process will give an excellent 
finish much more quickly, with less labour 
and with an appreciable saving in cost. 

For those who want to know more about 
it, the Demonstration Centre offers full 
facilities for practical demonstrations on 
customers’ own products. What is more, 
we will gladly train paint-shop operatives 
at specially arranged short intensive 
courses—at no cost or obligation to the 
customer. 

This is your opportunity to gain impartial 


and unbiased advice on the process that is 
revolutionising many industrial finishing 
procedures. If the process is suitable for 
your product, we will show you how 
best to use it. If it is mot suitable we 
will save you expensive “trial and 
error ”’. 

The photograph shows a corner of the 
Demonstration Centre with operators hot- 
spraying synthetic enamels at the water- 
washed spray-booth. Three types of paint 
heaters are shown in the illustration. Take 
advantage of this “‘ know-how” and let 
us help you to control your finish. 

Just write to— 


Demonstration Centre 
JOHN <)> HALL 


JOHN HALL AND SONS (BRISTOL AND LONDON) LTD 


* HENGROVE -: BRISTOL 4 
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Setting-up a Generator for 
Plating Purposes 


(SPECIALLY CONTRIBUTED) 


WHILE details for the setting up 
of a generator for plating 
purposes are usually given by the 
makers, not a few practical features 
have to be met to ensure best results 
where the particular instaliation has to 
be made. When the initial selection 
is made, it has to be remembered that 
the higher the speed, the less will be 
the cost. The direction in which the 
generator runs is important, sinc: 
generally it will only excite in the one 
direction, and although by changing- 
over the leads from armature to field 
makes reversing possible, this only 
adds unnecessarily to the work. 
Where the machine is a _ motor 
generator, and direct-current available 
for driving, the voltage is stated, and 
where alternating, the voltage, fre- 
quency in cycles per second, and phase 
are quoted. Two-phase current is 
occasionally used, but three-phase is 
almost universal. 

Where belt driven, the speed of the 
line-shaft or driving motor to which it 
is connected is ascertained, and also if 
this line-shaft is sufficiently strong to 
obviate any whipping action when 
transmitting the extra power. There 
should be enough clearance between 
ceiling and shaft to take the standard 
pulley supplied by the maker, to drive 
the generator at the required speed, 
and not depend on some special make. 

Excessive slip and belt wear will 
result from using too small a pulley. 
Where the generator is motor-driven, 
the motor must be sufficiently power- 
ful to handle the load without over- 
heating tendencies. 

Multiplying the number of kilowatts 
marked on the generator name-plate 
by 1°33, and adding 30 per cent. extra 
for losses in the motor, generator and 
belting, may be taken as a rough 
estimate. 


Features of the Machine 


Regarding the machine itself, it is 
desirable to note if a field rheostat for 


adjusting the voltage on the generator 
itself is necessary, and how wide must 
be this regulation. A double-commu- 
tator machine will be more efficient 
where one voltage ,is approximately 
half that of the other, or where the 
voltages for different tanks require 
approximately the same difference. It 
is unnecessary to reduce the higher 
voltage to the lower voltage through 
tank-resistances, which are power- 
wasting. For high voltage, the two 
armature windings are merely con- 
nected in series, and in parallel for 
low voltage, while on the tank 
rheostats only minor adjustments are 


made. An alternative to this is to use 
the familiar three-wire connecting 
system. 


Ensure Tight Connections 


A further feature in favour of the 
double-commutator machine is that it 
is impractical to reduce the voltage 
below 25 per cent. of normal by 
means of a field rheostat, since at this 
point the weakened field is liable, with 
varying load, to cause unsteady volt- 
age. Failure to excite, and unsteady 
voltage in some instances, may be 
traced to a field wire or cable which 
is not making proper connection, and 
which is most likely to occur where 
the field is connected to a_brush- 
rocker. It is particularly important to 
ensure tight connections at all points 
of the circuit in plating generators, 
because of the low voltages and high 
currents formed. An amount which 
would make little difference in a 110 v. 
motor, such as a drop of even 0'5 v., 
can inflict havoc with tank results. 
It might prevent the generator from 
exciting at all in extreme cases. 

When the generator gives only 
about 2 or 3 per cent. of normal volt- 
ages when running at normal speed, 
this is probably due to a complete 
break in the field circuit. There may 
be a short-circuit in the field or arma- 
ture if more than this, but less than- 
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HOT SPRAY 
LACQUERS 


in Cellulose or Thermosetting 
Synthetic quality, save time and 


reduce production cost. 


MANDER BROTHERS “LIMITED 
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normal. Appreciable sparking will, 
of course, take place on all brushes, 
while the commutator will show burnt 
spots in this instance. 


Investigations Before Starting 


When the generator has arrived, and 
everything is ready to start, the oil 
wells should be thoroughly washed out 
with paraffin oil to remove grit and 
dust, and after removing all traces of 
this oil, filled up with suitable lubri- 
cant. Where the bearings are of the 
sleeve type, the shaft should be turned 
over by hand to see that the oil rings 
pick up the oil properly, with no stick- 
ing tendency. With ball bearings, 
which generally come ready packed 
with grease, this should simply be 
inspected, and a refill is usually only 
required every six months, or after a 
year’s use. The fresh generator is 
then run for half-an-hour or more 
without load, and if there are any 
signs of sparking, each brush must be 
lifted out to see that it is bedding all 
over properly. 

After checking pigtails for good 
connection, the brush springs are set 
to the pressure recommended in tables 
supplied by the makers. Should these 
tables be lacking, the pressure should 
be set as lightly as possible, consistent 
with absence of sparking and good 
contact on the commutator. There is 
always the remote possibiity that the 
brush rocker may have shifted since 
the gener2ior was on test at the fac- 
tory, and which necessitates checking. 
It must be remembered in setting the 
rockers on a double commutator 
machine, that as both windings 
are .on the same armature, any 
error on one brush rocker setting 
will affect the other. To rectify, the 
full output from one side only is taken, 
and that rocker adjusted until it 
does not spark, followed by adjusting 
the machine with the load on the other 
side only. With both rockers correctly 
set for their own loads, when load is 
applied to both sides at once, they 
will not upset the performance of each 
other. 

In the three-wire system of tank 
connection, the middle wire need not 
be nearly so heavy as the other two, 
and, as can be understood, if the loads 
between the middle and the two outer 
cables are equal, the middle wire will 
carry no current at all. In any case, 
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it will only have to carry the difference 
between the two sets of tank loads, 
which may be made as small as 


possible. This is a large saving in 
cost of installation with the heavy 
currents to be handled in plating. 
Finally, while wooden foundations 
of ample size are quite popular, they 
compress more than does concrete, 
but whatever base is used, this should 
be somewhat above floor level, so that 
dust cannot get swept under the 
generator. Concrete provides the 
most solid foundation, and forestalls 
vibration, which in turn sets up spark- 
ing, and ultimate damage to the 
electrical windings. Ready-mixed con- 
crete can frequently be purchased, but 
failing which, one bag of cement to 
4 c. ft. of crushed stone, and 2 c. ft. 
of clean, sharp sand, thoroughly 
mixed, will usually suffice. Each 
anchor bolt should carry a loosely- 
fitting tube of about three times the 
diameter of the bolt itself, to permit 
a certain amount of freedom of move- 
ment, so that minor errors of line-up 
with the driving pulley can be adjusted 
after the concrete base has set finally. 





BIRMINGHAM PAINT VARNISH 
& LACQUER CLUB 


HE winter session of the above 
Club opened on Thursday, 2nd 
October, 1952, at the Imperial Hotel. 
“The Properties of Nitrogen Resin 
Finishes containing various Alkyds” 
was the title of a talk given by Mr. L. R. 
Rogers, B.Sc. (I.C.I. Ltd. Dyestuffs 
Division) which proved extremely 
interesting to members, as the main 
portion was devoted to the recent 
research by the lecturer and _ his 
colleagues on the causes of gas checking. 
The members showed their apprecia- 
tion of this very fine lecture by enjoy- 
ing one of the longest discussions ever 
known in the Club. 


“The Bonderizer.”—In The Bonderizer 
for October, 1952, published by the 
Pyrene Co. Ltd., Metal Finishing Divi- 
sion, Great West Road, Brentford, 
Middlesex, are details of instruments by 
Negretti and Zambra protected by 
“Pylumin,” together with notes on the 
Trianco automatic boiler by Trianco 
Ltd., and loudspeakers by Reproducers 


and Amplifiers Ltd., both of which are 


protected by “Bonderizing.” 
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gy THIS TO YOUR 
PLATER 


ASY ON THE OPERATOR 


a MAINTENANCE 


pp eeenaaee DIRECT 
GEARED MOTOR DRIVE 


UTCOME OF MODERN 
ENGINEERING DESIGN 


ene IN PERFORMANCE 


AND STRENGTH 


This new model Senior Plater 
is offered to industrial platers 
with every confidence. There are 
no belts to wear, slip or break; 
no belt guards and no awkward 
raising and lowering operations. 
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PLATER 


The machine is of streamlined 
design with easily operated 

worm and wheel mechanism, 

and it is therefore less 
likely to cause accidents 

or loss of solution. 


R. CRUICKSHANK LTD canter SSIS GE nes) 
CAMDEN STREET, BIRMINGHAM [| cuickshanty Birmingham 


SM/C. 500¢ 
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Electrostatic Finishing 


by 


A. L. PHILLIPS 


(New York) 


“TJRODUCTION has increased over 

300 per cent. over previous syn- 
thetic enamel hand-spray methods. 
A drop of from 20 per cent. to 5 per 
cent. in the number of rejects has 
been achieved. The number of pieces 
per gal. of paint has been increased 
from an average of forty to 127 pieces 
per gal.” 

This is the report from the paint 
supervisor of a Californian company 
after changing from hand-spraying to 
electrostatic deposition. 

This system can be used economi- 
cally wherever the volume justifies the 
use of a conveyorised finishing 
operation. It obviously would be 
uneconomical to install expensive 
mechanical equipment where the pro- 
duction volume would be too small to 
ensure continuous use. 


Scope 


All metallic objects may be finished 
with this equipment, but non-metallics 
such as glass, wood, rubber, pottery, 
and plastics, require a temporary false 
backing of metal during the finishing 
operation. 

Any material which can be atomised 
successfully may be used. Enamels, 
lacquers, oils, water-soluble materials 
and waxes are handled with equal 
facility. 

Existing conveyors—monorail, over- 
head, spindle, or belt type—may be 
used with little change or modification. 

The material is sprayed at a mini- 
mum air pressure. Excessive pressure 
would defeat the whole object as 
deposition relies upon electrostatic 
attraction and not upon compressed 
air projection. The pressures, there- 
fore, are kept extremely low; the fluid 
pressure being approximately 5 p.s.i. 
and the atomising pressure about 
20 p.s.i. The air requirements thus are 
easily met. The pressures are con- 
trolled accurately by means of gauges 
supplied with the equipment. 


The speed of the conveyor can 
be synchronised with production 
schedules and may be operated within 
a wide range. Speeds presently in use 
vary from 3 ft. per min. to as much 
as 800 ft. per min. 

In normal operation the power 
requirements are low. The unit draws 
only 4 amp. and consumes less power 
than one 1,000 watt lamp. Unless 
special equipment is necessary, the 
unit is built to operate from 220 v., 
60 cycles, single-phase, A.C. lines. 
Where this type of supply is not avail- 
able, units can be furnished to operate 
from existing sources of supply. 

The velocity of booth exhaust 
systems is usually reduced because 
excessive suction when low atomisa- 
tion is used would tend to interfere 
with particle deposition. 


Electrostatic Coating 


The principle involved is that of 
unlike electrical charges causing 
attraction. The atomised particles of 
paint are brought within the influence 
of an electrostatic field. This is why 
the lowest possible pressure of air is 
used. The object is to introduce the 
paint particles to the electrical field 
with sufficient energy to be travelling 
in the general direction of the product 
to be coated. When they come within 
the influence of the force of attraction 
they will be deflected from their 
course and attracted on to the product. 
If their velocity is too great the force 
of attraction will be less than the 
force of propulsion and over-spray 
will result. 

In the spray booth, the electrode 
consists of fine wires arranged on each 
side of the conveyor. Products to be 
coated are supported by work holders, 
the shape of which is governed by the 
type and design of the article. Auto- 
matic spray guns are positioned at the 
face of the booth to spray the coating 


material in a direction approximately - 
272 











parallel to the path of travel of the 
conveyor. 

The electrode system is charged to 
a high potential and the conveyor is 
grounded. This means that the pro- 
ducts conveyed are at ground potential 
and an electrostatic field is created 
between the electrodes and _ the 
grounded products. The material is 
sprayed into this electrostatic field 
and receives a negative charge. The 
opposite polarity of the grounded 
articles causes a strong force of attrac- 
tion to be exerted upon the negatively 
charged paint particles which leap in 
the direction of the products and 
adhere to them. 

This force manifests itself in some 
unusual ways. The attraction is so 
great that some of the paint particles 
reverse their direction of travel as 
much as 180°. This feature, which is 
termed “wrap around,” is responsible 
for the coating of those areas so diffi- 
cult to finish by conventional means. 
Edges, and other difficult surfaces that 
have to be finished manually with 
most automatic systems, receive a 
perfect coating in the one operation. 

Another feature of this system is 
the reduction of over-spray. The 
material is directed down the line of 
articles and most of it is attracted to 
the product. When hand-spraying, 
the atomising pressure is so great that 
a large quantity of material over- 
shoots the mark or is lost at the end 
of each pass. The trigger is pressed 
before the spray gun is in line with the 
product, and is not released until the 
nozzle is past the coating surface. 
Thus, at the beginning and end of 
each pass, a percentage of material is 
lost. In the course of a single day a 
great deal of material is lost by this 
means alone. 

The system of electrostatic paint 
spraying has been adopted widely; it 
is not the complete answer to every 
problem, but it is a highly efficient 
means of coating products that lend 
themselves to high-speed automatic 
operations. 


New Development 


The principle invo!ved in one of the 
latest developments is the same, but 
a new and radically different spray 
head is used. 

It operates without the use of com- 
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pressed air. There is no propelling 
force whatsoever. 

The conveyor is grounded to keep 
the products at ground potential, and 
the other terminal is connected to the 
spray head. The electrostatic field is 
no longer a “grid,” but the space 
between the spray head and the 
products. 

This head is carrying an exceedingly 
high potential which is seekng to 
ground itself, and as the product 
approaches the sphere of influence it 
actually draws the paint to itself in 
the form of a fine spray. There is no 
over-spray. There cannot be any, 
because the product is the magnet that 
draws the paint to itself. Once the 
product is beyond the range of attrac- 
tion, the spray ceases because there is 
no propelling force behind the spray. 


Spray Head 


The cup-shaped spray head is a 
hollow cone and the coating material 
is metered at a predetermined rate to 
the apex of the head. The paint is 
spread evenly over the inner surface 
by rotating the spray head and this 
allows an even flow to the outer edge. 
A thin film of paint thus covers the 
inner face of the cone, and as paint is 
attracted by the product, more 
material is fed from the source of 
supply. 

The lack of over-spray is in itself an 
interesting feature; an efficiency of 
99 per cent. is claimed, and this imme- 
diately reduces some of the problems 
and much of the expense involved in 
finishing operations. 

The variables associated with the 
use of a spray gun are reduced 
because the product determines the 
spray pattern. If a small product 
follows a large one on the conveyor, 
the spray pattern can be seen to 
tighten to conform to the reduced area 
of attraction. No compressed air is 
used, so there is no atomising pressure 
problem, and no spray nozzle adjust- 
ments to be made. 

The conventional spray booth dis- 
appears, and paint reclamation is 
unnecessary because there is no paint 
to reclaim. The air is no longer 
saturated with paint particles, so the 
usual exhaust system can be replaced 
with a simple form of ventilation to 
remove the solvent vapours. 

The use of this spray head reduces 
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at one stroke, operational costs, main- 
tenance work, and space requirements. 

Uniformity, and positive duplica- 
tion of results, are not functions of the 
human element; they are functions of 
machinery, where the variables asso- 
ciated with the degrees of human skill 
are reduced to a minimum. The skill 
of the man behind the spray gun will 
be reflected in the finish obtained, and 
may vary with the health and state of 
mind of the operator. 

The training necessary to operate 
this completely automatic system may 
be counted in minutes against the days 
or weeks required to train a spray 
painter. 


Safety 


A voltage of approximately 90,000 
is used, but the amperage is so small 
that the danger to personnel is claimed 
to be non-existant. Extensive tests 
were carried out upon animals to 
determine the result of contact with 
this high voltage. It was found that 
no ill effects were discernable after 
repeated exposure. 

The heat of the spark is relatively 
low and below the flash-point of much 
of the material used. To reduce the 
hazards still further, three separate 
devices have been incorporated into 


Close-up of the new 
electrostatic atomiz- 
ing spray heads. Note 
the varying contours 
of the steel sheets, 
which are painted at 
an average rate of 
15,000 sq. ft. per hour. 


(Courtesy, Ransburg Elec- 
tro-Coating Corporation, 
Indianapolis 7, Indiana, 
U.S.A.) 


the design, each of which is’ sufficient 
to cut off the supply of power should 
a fault develop. 


Advantages 


Case histories of actual operations 
indicate a saving of from 25 to 75 per 
cent. for the material used. Many of 
these results came from companies 
operating conventional electrostatic 
equipment. Unit production has been 
increased fourfold, and a_ finisher 
reports a production operation requir- 
ing seven hand-spray gun operators is 
being handled now by one man who 
also handles maintenance, and loading. 
The training period has been reduced 
from one month to 20 min., and clean- 
up time fron one day per week to 
5 min. per day. 

The advantages claimed by the 
manufacturers are: increased efficiency, 
reduction of labour, no spray booths 
required, no over-spray, no paint to 
reclaim. cleaning and maintenance 
reduced to a minimum, exhaust system 
replaced by adequate ventilation, no 
compressed air necessary, training 
reduced to minutes, push-button con- 
trol ard little skill required, positive 
duplication of results week after 
week or until the production run is 
ended. 
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Closely 


PNEUMATIC TOOLS 








Controlled 


SPRAY GUNS 











Pressures 


AIR OPERATED CYLINDERS 

















GAUGING EQUIPMENT 








with “Ypagrer REGULATORS 


The operational efficiency of p ic equipment 
Gepends on correct pressure control. Norgren 
Pressure regulators reduce line pressures of up to 
400 p.s.i. to working pressures of up to 250 p.s.i. 
Correct working pressure is maintained with quick 
response to sudden demands for greater air volume. 
Also suitable for certain other gases and liquids. 








Full details from: 
Cc. A. NORGREN LTD., SHIPSTON-ON-STOUR, WARWICKSHIRE. Phone: Shipston-on-Stour 110 & 106 





London Office: KENT HOUSE, 87 REGENT STREET, LONDON, W.!. Phone: REGent 2951 
M-W. 107 








INDUSTRIAL FINISHING 


(Continued from “‘Industrial Finishing,’’ October, 1952) 





Ap 


plication of Plastics in 


Industrial Fabrications, Linings 
and Coatings 


by 


V. EVANS, M.Sc., A.R.I.C., A.P.L. 


(Special Director and Chief Chemist, Prodorite Limited) 


Phenol Formaldehyde Resins 


[? is not surprising that the chemically- 

resistant properties of the phenol- 
formaldehyde resins have led to their 
application for lining vessels and plant. 
Normally the resins are applied in the 
form of a lacquer prepared from a 
lacquer prepared from a phenol-for- 
maldehyde resin condensed to the resol 
stage only and dissolved in suitable 
solvents, so that application can be 
made by spraying, brushing or even, in 
special cases, dipping. 

These coatings are normally used 
with metal surfaces only, and very 
great care and attention is necessary 
to obtain good results. The metal 
s.rface has to be shot-blasted or sand- 
blasted immediately prior to the 
lacquer application, so that a really 
clean, etched surface is obtained; this 
helps the adhesion of the coating. 
Several separate coats of lacquer are 
applied; frequently inert pigments are 
incorporated in the lacquer, but the 
last few coats are normally impreg- 
nated to give a good gloss finish. 
General practice is to give a final 
thickness of some 5 to 10 mil. 

Although cold curing coatings of 
this type can be formulated by the 
addition of acid catalysts to the 
lacquer, they are not so satisfactory 
as stoved and baked coatings. The 
acid catalysed coats are not so tough 
as the stoved coatings and are also 
prone to embrittlement. On the other 
hand, by careful control of the stoving 
schedules, it is possible to produce 
tough, hard finishes of attractive 
appearance, excellent durability and 
good chemical resistance. These coat- 


ings have good resistance to many 
acids, both inorganic and organic, to 
solvents and to mild alkalis. They 
are unsuited for use in _ contact 
with caustic alkalis and  oxidis- 
ing acids. Although these  coat- 
ings have such excellent chemical 
resistance, they are mainly used in 
practice for the milder types of 
chemical conditions owing to the risk 
of accidental mechanical damage to 
the lining, leading to severe corrosion 
of the base metal. Nevertheless, these 
coatings have been very widely used 
for the lining of tanks, vessels, trays, 
filter plates, ducting and the like, par- 
ticularly in the foodstuff, beverage 
and pharmaceutical industries and 
other mild corrosive conditions. Owing 
to their very clean, glossy surfaces 
they are also frequently used in 
cases where the product has to 
be kept free from metallic and other 
contamination.*® 


Epon or Epikote Resins 

Many attempts have been made to 
increase the flexibility and toughness 
of the phenol - formaldehyde resin 
linings, but so far little success has 
been achieved. The use of plasticisers 
has not been very hopeful, and the 
most promising line of development 
appears to be in the modification of 
the resin molecule to give internal 
plasticisation. One very interesting 
development has been the introduction 
of the so-called Epon or Epikote 
resins. These resins are prepared 
from the condensation of bisphenol— 
prepared from phenol and acetone— 
and epichlorhydrin. The resins are 
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WATER WASH SPRAY BOOTHS of GREATER 
SIMPLICITY and HIGHER EFFICIENCY 


There are no pumps, nozzles or filters to choke or need 

attention. The only moving part is the fan, which handles 

the clean dry air from the high efficiency wash and discharges 
it to the atmosphere. 


We can supply the washing plant in separate units for building 

into your own booths, to give the above advantages. We can 

also offer the same advantages of clean exhaust with ver 

little maintenance for DUSTS AND FUMES FROM POLISHING, 
GRINDING AND PLATING 


DRUMMOND PATENTS (Ho.incs) LTD 


5 GREAT WINCHESTER STREET, LONDON WALL 
LONDON, E.C.2 


Telephone; LONDON WALL 4432 & 2626 
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essentially linear molecules which can 
be cross-linked by reaction with other 
resins, including phenolics. By this 
means a product is obtained which 
can be applied as a coating, and which 
is very tough and chemically resistant, 
but at the same time is remarkably 
flexible. One disadvantage of this 
type of resin is the need for a high 
stoving temperature of about 210° C., 
but these resins undoubtedly mark an 
interesting development in this field.'® 

Coatings based on synthetic resins 
prepared from furfuryl alcohol have 
been developed, but little use appears 
to have been made of them in this 
country. Their application and general 
properties are somewhat analagous to 
phenol-formaldehyde resin coatings, 
but they are, in addition, resistant to 
concentrated caustic alkalis. Furfuryl 
alcohol resin coatings are black or 
dark grey colour and this may be 
a slight disadvantage for certain 
applications. 

Polytetrafluorethyiene, with its 
unique chemical and thermal resis- 
tance, will provide a useful lining 
material if a suitable technique for 
application as a coating can be 
devised. Reports have been received 
on the use of dispersions of this 
polymer in organic solvents which are 
sprayed on to the surface to be coated 
and then fused by stoving to a tem- 
perature of 400° C., but so far little 
actual practical use has been men- 
tioned. The polymer Polytrifluoro- 
chlorethylene has almost the same 
good chemical resistance as. Polytetra- 
fluorethylene, but is a little less 
difficult to work. In spite of their 
high cost wide use will undoubtedly 
be made of these polymers as surface 
coating materials if suitable applica- 


tion techniques can be worked 
out.2° 2! 
Polyurethanes 


Another interesting development in 
the coating field is provided by the 
Polyurethanes. Originally investigated 
in Germany, considerable attention 
has now been given to these materials 
both in America and this country. 
Essentially they are formed by reac- 
tion of isocyanates with compounds or 
synthetic resins containing reactive 
hydrogen atoms. This reaction takes 
place at normal temperatures, result- 
ing in the formation of polymeric 


materials without requiring any 
addition of any catalyst, and normally 
requiring no stoving. The coatings 
obtained in this way have good 
chemical resistance to both moderate 
strengths of acids and alkalis and to 
many solvents. They are also more 
flexible than the phenol formaldehyde 
resin coatings. Undoubtedly, _ this 
development will provide a very use- 
ful type of coating, particularly in 
cases where stoving is difficult or 
impossible to carry out.?” 


Plastisols 


By using P.V.C. or P.V.C.-P.V.A. 
(Polyvinyl acetate) co-polymers dis- 
persed in plasticisers, products are ob- 
tained known as plastisols. They are 
viscous, creamy pastes, and by dipping 
articles into these pastes, very substan- 
tial, tough coatings of appreciable thick- 
ness are obtained. Articles are cleaned 
by shot-blasting or other means, and 
then coated with a special primer; after 
the primer has dried, the articles are 
heated to 140°-150° C., and these 
plunged, while hot, into the plastisol 
paste. This allows a_ substantial 
coating to be retained, and after 
draining the article is stoved at 150°- 
190° C., in order to “fuse” the coating. 

This “fusing” process is, in effect, 
the complete solution of the co- 
polymer in the plasticiser at the 
elevated temperature. Coatings of 
this type are tough, flexible and will 
withstand a wide range of chemicals 
and also considerable mechanical 
wear and tear. Consequently they 
have found wide employment for 
electroplating jigs, dipping and 
pickling baskets, stirrers, and an 
assortment of small articles requiring 
protection against chemical attack. 

Polythene, in the form of a fine 
powder, has been used with the 
various types of flame-spraying guns 
or pistols, giving a fused coat of 
Polythene on to the article being 
sprayed. In practice, results have not 
been very successful, probably due to 
degradation of the Polythene whilst 
passing through the flame of the gun. 
An alternative method of application 
has now been introduced and has 
given much better results. In_ this 
method the article to be coated is 
heated to a temperature just above 
the softening point of Polythene, and 
then sprayed with, and dipped into; 
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METAL SPRAYING BY THE WIRE PROCESS GIVES THE GREATEST PROTECTION AGAINST CORROSION 


C UG lalisauc, 
Regd. Trade Mark 


Specialists in the design and manufacture 
of Metal Spraying Equipment since 1922 


METAL SPRAYING PLANTS: METALLISATION LTD., BARCLAYS BANK CHAMBERS, DUDLEY, WORCS 
CONTRACTING: METALLISATION LTD., PEAR TREE LANE, DUDLEY, WORCS. 
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cold powdered Polythene; the article 
is then carefully stoved to effect com- 
plete fusion of the adhering Polythene. 
Electroplating jigs and other small 
equipment have been coated by this 
means with quite good results.?* 


Paints and Varnishes 


Turning towards materials such as 
paint and varnishes, plastics have, of 
course, made very important contri- 
butions to this field, but such a vast 
subject requires a complete article in 
itself, and consideration will be limited 
to two materials which provide coat- 
ings of plastic material entirely as 
compared with many varnishes and 
paints which, although making use of 
plastics, are essentially drying oil type 
coatings. 

The first type of coating is based on 
the use of P.V.C.-P.V.A. co-polymers 
containing about 14 per cent. of 
P.V.A. The co-polymers are dissolved 
in suitable solvents and usually include 
plasticisers such as di-octyl phthalate. 
Usually pigments are used in the base 
coats, but the last coat or coats are 
usually unpigmented in order to give 
a good gloss finish. Primers are 
frequently made use of containing 
special co-polymers which aid 
adhesion to the metal surface. 

Finishes formulated on these lines 
give very chemically-resistant coatings, 
but it cannot be emphasised too 
strongly that application must be 
made to really clean surfaces. The 
finishes are relatively expensive and it 
is clearly a waste of materials and 
labour if the application is made to 
rusty or dirty metal work. They 
can also be applied to good, smooth 
concrete surfaces. Apart from their 
application to exteriors of plant, 
structural steel work, etc., they can 
also be very successfully used as 
linings to vessels or tanks for very mild 
chemical conditions such as wash 
and rinse tanks after acid dipping 
processes. 

The second material to be con- 
sidered in this section are coatings 
based on silicones. These are poly- 


mers based on the products of controlled 
hydrolysis of the organochlorsilanes, 
and for surface coating applications 
they are usually dissolved in aromatic 
hydrocarbon solvents such as benzene, 
toluene or solvent naphtha. 
are usually 


Pigments 
incorporated into the 
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formulations, but as one of the chief 
applications for these coatings is for 
heat-resisting purposes, it is essential 
to select heat-resisting pigments, such 


as aluminium powder, titanium 
dioxide, lithopone or zinc oxide. In 
order to obtain maximum heat resis- 
tance, stoving for several hours at 
temperatures in the range 200°-250° C. 
is necessary and, as this is_rather diffi- 
cult to arrange in many cases, it is often 
possible to carry out “in situ” 
stovings. 

Objects such as metal chimney 
stacks or stove pipes are coated 
externally with a silicone finish, whilst 
cold, and when the coating has dried 
by solvent evaporation, final curing is 
obtained by the heat available from 
the normal operation of the plant. 
Silicone coatings will successfully 
withstand continuous temperatures in 
the range 200°-250° C. They have 
quite good resistance to acids and 
alkaline, but their solvent resistance 
is poor. Their main application, at 
present, is for heat-resisting coatings.* 


Corrosion-resisting Cements 


Finally, very brief consideration will 
be given to the help given by plastics 
in the  corrosion-resisting cement 
sphere. By the use of certain syn- 
thetic resin, cements are now available 
which provide complete resistance to 
caustic and mild alkalis, in addition 
to acids, whereas silicate cements, 
hitherto the most used type, are 
resistant to acids only. Other valuable 
features of the synthetic resin cements 
are their improved mechanical proper- 
ties, such as tensile and compressive 
strengths, their good resistance to 
erosion, and their non-porous charac- 
ter. Cements of this type are normally 
used for the bonding and setting of 
corrosion-resistant constructional units 
such as bricks, paviors, channel blocks, 
tiles and the like in the carrying out of 
flooring, drainage channels and linings 
to vessels and tanks. It must be 
pointed out that in cases of suspended 
floors, drainage channels and linings, 
that it is usually essential to incor- 
porate an impervious membrane behind 
the brick or tile lining. This membrane 
takes care of any leakage caused by 
cracks which may develop in the 
brickwork due to any structural move- 
ment or movement due to thermal 
expansion and to any 
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THE WORLD’S 


FINEST GUN 


FOR LARGE 
SCALE 

INDUSTRIAL 
PRODUCTION 


The A.I.D. Model 7 Gun falls right into 
line with the need of industry to effect 
increased production and saving of man- 
hours. This gun has been put to every 
known scientific and practical test, and its 
economical performance and mechanical 
perfection have made it the outstanding 
choice of great industrial organisations all 
over the world. 


AND THE WORLD’S 
FINEST SERVICE 


No service can excel the A.I.D. INSTANT 
RESERVE REPLACEMENT SERVICE, 
which ensures 100% man-hour efficiency 
every hour of every day—New or recon- 
ditioned guns are exchanged instantly for your 
worn or damaged guns. A.I.D. not only 


supply guns, but EVERYTHING behind the 
gun. Whether your needs are large or small, 
do not hesitate to request the services of 
our technical organisation. 


~ 





THE GUN AND EVERYTHING 
BEHIND THE GUN 


Sole Manufacturers: AIR INDUSTRIAL DEVELOP- 
MENTS LIMITED, Aidspray Works, Shenstone, 
nr. Lichfield, Staffs, England. Phone: Shenstone 
341/5. Grams: Aidspray, Shenstone. LONDON 


28 South Molton Street, W.1. Phone: Mayfair 6318. 
Grams: Aidspray, Wesdo. 
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Protectoglo Flame Electrode 
OQ fi Control Relay N) 


and therefore NO DANGER OF 
EXPLOSION because the 
PROTECTOGLO Combustion 
Safeguard System’ gives _ instan- 
taneous automatic protection to 
workers and plant. 


Designed to stop instantaneously the 
flow of gas to a burner in case of flame 
failure, and to give continuous protec- 
tion against grounding of the flame 
electrode, the Honeywell-Brown Pro- 
tectoglo Combustion Safeguard System 
is installed on gas-fired furnaces, kilns, 
ovens, lehrs, etc. throughout the country. 
Push-button control, electric ignition, 
and flexibility of design to permit 
incorporation of temperature or limit 
controls if required, are some of its out- 
standing features. Please write for 
details of an installation to suit your 
particular requirements. 


OPERATES 







ELECTRONICALLY 


. ! 
Yt rhe flame oy 


WF HONEYWELL- BROWN 


HONEYWELL-BROWN LIMITED 


1 Wadsworth Road, Perivale, Greenford, Middlesex 


Works : Blantyre, Lanark, Scotland. 
Affiliated companies : 


AMSTERDAM, BRUSSELS, PARIS, STOCKHOLM, ZURICH 
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filled joints in the brick or tile lining, 
but this point has already been dis- 
cussed earlier, in the section on linings. 

Three main types of synthetic resin 
cements are largely used in this field, 
those based on phenol-formaldehyde, 
furane and cashew nut :shell liquid 
(C.N.S.L.) resins respectively. They 
all comprise essentially a resin syrup 
which is mixed with an inert filler con- 
taining an accelerator for further con- 
densation of the resin. In_ this, 
manner, suitable mortars are obtained 
which are self-setting and can be used 
much in the same way as a sand-Port- 
land cement mortar. 

The phenol-formaldehyde resin 
cements are resistant to most inorganic 
and organic acids but only to very dilute 
oxidising acids, to mild alkalis and to 
many solvents. Special cements of this 
type have been developed which, after 
fully curing, are resistant to strong 
alkalis. Furane resin cements are 
resistant to most inorganic and organic 
acids, but their use with oxidising 
acids is not advised; on the other 
hand, complete resistance to prac- 
tically all alkalis (caustic and mild) 
and solvents is provided. The 
C.N.S.L. resin cements are resistant 
to most inorganic and many organic 
acids and have better resistance to 
oxidising acids, such as nitric acid, 
than previous types of cement dis- 
cussed. After some heat treatment 
they resist mild and caustic alkalis 
but their solvent resistance is poor. 
They have very good resistance to 
mixtures of nitric and hydrofluoric 
acids such as are used for the descaling 





of stainless steels and have been 
successfully used for bonding carbon 
bricks in the construction of tanks for 
this purpose. All these cements can, 
in general, be used at temperatures up 
to 170°-180° C.%5, 26, 27, 

In conclusion, it is suggested that, 
owing to the variety and complexity 
of the plastic materials available, that 
the advice of specialists are sought. 
Most specialist firms are willing to 
offer expert advice and help on prob- 
lems submitted for their consideration 
in these fields. 

The author would like to express 
his thanks to the directors of Prodorite 
Ltd., for permission to publish this 
article. 
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ie publication No. 4,706, Sturtevant 
Engineering Co. Ltd. Southern 
House, Cannon Street, London, E.C.4, 
have a booklet dealing with the various 
kinds of drying in industry. The book 
gives illustrations of drying of fabrics, 
ceramics, confectionery, vitreous enamel, 
bottle washing, paper pulp, trade 
products, timber seasoning, etc. It 
is extremely well illustrated with 
diagrammatic sketches. 

A full range of the company’s drying 
apvlications includes: artificial fibres; 
asbestos fibre and pulp products; 
barrels, bottles, jars and other con- 


tainers; bricks, tiles and heavy clayware; 
cellulose films; chemical products; con- 
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fectionery products; enamelled _ pro- 
ducts; farinaceous foodstuffs; grains and 
cereals; leather, and imitation leather 
and products; paper in many varieties; 
pharmaceutical products; textiles and 
carpets; timber and wood products; 
tobacco and many other products. 


Robert Kearsley and Co.—At the 
recent Commercial Motor Show, Robert 
Kearsley and Co., York Road, Ripon, 
made a special point of featuring passenger 
and commercial vehicle paints. In addi- 
tion, they have comprehensive booklets 
dealing with both aspects of their business 
and outlining the various jobs they have 


done both for municipal and private 


organisations. 
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fi 
Parkinson & Cowan infra-red equipment is designed to equip, °/ectr 
save valuable time on the assembly line. This installation drupe nent, pte 
at the Power Centre Company, shows electrical switch Hes a me ieyele 
box parts being stoved in three 3 ft. diameter infra-red Infrkitson & Oo a 
tunnel units —stoving time six minutes against 2 to 3 instaneed dryin® 
hours by older methods. SPee Prods will 


Write for illustrated brochure to: 


PARKINSON & GOWAN (cas meters) LTD 


ENGINEERING DIVISION (Dept, U ) 


COTTAGE LANE WORKS - CITY ROAD - LONDON - E.C.1 


Telephone : CLErkenwell 1766 
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CROCELL 


Anti-Corrosive Plastic Coating 


Crocell answers all anti-corrosive requirements for machinery 
parts during storage and transit. 

Articles are dipped into the hot Crocell, which forms a 
tough thermoplastic skin completely covering every part and 
solidifying immediately on removal. This skin is impervious 
to all forms of corrosion, and is undamaged by knocks, thus 
reducing the cost and bulk of normal packing materials. 
Crocell is easily removed by slitting open, when it comes 
away in one piece, leaving a film of pure oil which is exuded 
by the Crocell during storage. 


Sf RODA LIMITED 


CRODA HOUSE: SNAITH+- GOOLE - YORKS 
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APPROACH 
TO EMULSIFICATION 


UCH has been written and discussed 

in recent years about the practical 
application of ultrasonics. A new 
machine being made by Ultrasonics Ltd., 
of Central Chambers, Cheapside, Brad- 
ford, is of great interest to all engaged 
in the making of emulsions or suspen- 
sions. It is generally known that the 
process of emulsification has been 
fraught with great difficulties in the past 
and this machine, which is the outcome of 
several years’ research in producing ultra- 
sonic waves effectively by mechanical 
means, is claimed to provide the solution 
to these problems. 

This machine, known as the “Rapi- 
sonic” (patents pending) is based on the 
principle of the Pohlmann Whistle. The 
vibrations are brought about by a jet of 
liquid impingeing on a blade which 
vibrates at its natural frequency. Both 
jet and blade are enclosed by a resonant 
bell, which concentrates the local 
ultrasonic effect. 





The head of 
the 
“Rapisonic” 
homogeniser 


Emulsification takes place when cavi- 
ties are swept out by a blade which is 
oscillating at about 30 kc.—a frequency 
beyond the range of audition. On the 
collapse of these cavities instantaneous 
local pressures of the order of 30,000 lb. 
per sq. in. are built up. This is the basis 
of the machine’s efficiency. Although 
there is still some doubt as to what 
actually causes the dispersion, it is cer- 
tain that the cavitation plays the main 
part and that other effects are secondary. 

It is well known that in order to inter- 
mingle one normally insoluble fluid with 
another, a high concentration of energy 
is needed. Generally the greater the 
amount of energy released on fluids the 
more intensive is the breaking down and 
consequently the smaller the particle 
size of the dispersion. 

With ultrasonics the great advantage 
is that the concentration of energy is 
terrific. Mechanical methods of produc- 
ing ultrasonics are concerned with sound 


The 
“Rapisonic” 
homogeniser 
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strengths in the order of 1-2 watts/cm’, 
and when one considers that this is 
several millions of times stronger than 
the sound from the average radio 
speaker, some idea of the energy 
concentration can be formed. 

The limit of audition in air is a wave 
of approximately 2 cm. In liquids, the 
figure is approximately 10 cm. Any- 
thing above this range is classed as ultra- 
sonic and the wavelengths are corre- 
spondingly shorter. It is the short wave 
feature of ultrasonics which enables them 
to be easily directed, whereas with sonic 
frequencies only a comparatively small 
degree of direction is possible. 

So fine are the emulsions obtained 
with this machine. that in most cases the 
amount of emulsificant can be reduced 
and in some left out altogether. This 
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feature is particularly attractive where 
conventionally-made emulsions contain 
an agent undesirable in the finished 
eo: 

The “Rapisonic” has an output of 
420 gall. per hour and has the additional 
advantage of being fully portable; it 
can be clamped on the side of existing 
mixing vessels. /ll parts in contact with 
liquids are of stainless steel and other 
parts are made in light-weight alloys 
wherever possible, to keep the power/ 
weight ratio down to a minimum. 

The frequency at which the blade 
vibrates can be easily adjusted and the 
machine as a whole has been designed 
for utmost convenience of use and main- 
tenance. The internal parts of the ultra- 
sonic head can be dismantled by hand, 
and cleaning is but a minute’s work. 


INSTANTANEOUS TIN-PLATE GAUGE 


BY. using X-rays to generate a small 
area of fluorescence in the base 
metal, Jones and Laughlin Steel Corpora- 
tion of America, have recently designed 
and built a new instrument that gives an 
instantaneous measurement of the tin 
coating on fast moving tin-plate while 
it is being produced. This control method 
has been put to practical use in the pro- 
duction of commercial tin-plate for the 
food packing industry. The device 
measures tin coatings in millionths of 
an inch, does it in a fraction of a second, 
and gives a visual continuous record of 
the thickness. 

It provides the operator with a con- 
stant check on line performance and an 
immediate adjustment can be made to 
produce a higher degree of coating-weight 
uniformity than has ever before been 
possible. He can, hour after hour, main- 
tain a uniform product that meets the 
exacting requirements of the food pro- 
cessors. 

This is the first continuous automatic 
check on the fast electrolytic method of 
applying tin to steel. With this instru- 
ment the quality of tin-plate can be im- 
proved and, at the same time, production 
can be accelerated. Furthermore, the 
device can serve as the primary element 
in a monitoring system to control the 
tin-vlate line automatically. 

With such an instrument, the tin-plate 
industry can take full advantage of the 
precise electrolytic deposition process and 
reduce the over-use of tin on the base 
metal with complete confidence that the 
coating will be uniform and just thick 
enough for the purpose intended. This 
saving alone will greatly increase tin- 
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plate production with the same amount 
of tin. 

Compare this to the old, time consum- 
ing method of checking coating thickness 
previously used, where they had to (1) 
stop the tin-line (2) cut out a sample 
(3) punch out several test coupons (4) 
run them through a laboratory electrolytic 
detinning process, and (5) titrate the 
solution to determine the tin content. It 
meant a 15-min. time lag or blind spot 
in tin-line operation. 

Secret of the new device lies in the 
fact that X-rays of a certain wave length 
will cause fluorescence in the steel sheet, 
but not in the coating. With an X-ray 
tube and scintillation counter mounted 
in front of the puller roll, X-rays are 
shot at the tin-plate and the resulting 
fluorescence measured as the tin-plate 
speeds past. A screw-driven base per- 
mits positioning the instrument so it can 
scan the coating at any point along the 
strip width by merely pushing a control 
button. 

The new gauge’s principle of operation 
is applicable to other coatings, but at 
the moment emphasis is being placed 
on its ability to conserve and extend the 
available supplies of tin. 


Society of Chemical Industry—Corro- 
sion Group.—On the 8th December, 
Dr. U. R. Evans will present a lecture 
on “The Corrosion Resistance of Stain- 
less Steel” at the Grand Hotel, Leopold 
Street, Sheffield. This occasion will be 
a joint meeting with the S.C.I. Yorkshire 
Section and the Sheffield Metallurgical 
Association. 
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Pretreatment Etch Primers of 
the Single Solution Type 


PART Il 
by E. E. HALLS 


[N the first part of this article the author gave details, together with a 
summary of conclusions, of comparative tests upon single solution etch 
primers from three different sources of supply (Nos. 1, 2 and 3) against a good 
two-solution etch primer (No. 4). The following tables ‘show the results 


obtained: Two further tables will appear in INDUSTRIAL FINISHING, December, 
1952. 


TABLE 1. 
FINISHES UsiING SELF-ETcH PRIMER ON ALUMINIUM—INITIAL ASSESSMENT 
Sam- Pn- Film Quality as Shown By: 
ple Finish mer Remarks 
No. No. Scratch Test Bend Test 
1 Primer only, air dried 1 Could be re- Satisfactory Rather soft 
for 1 day moved with 
thumb nail 
2 2 Perfect Perfect A tendency to 
softness 
3 3 Could be re- a Rather soft 
moved with 
thumb nail 
4 4 Perfect - Hard film 
5 Primer only, stoved 1 ut No flaking or cracking Good 
20 min. at 250° F. but could be removed 
and tested after 1 day. with thumb nail along 
bend 
6 a Perfect Very good 
7 3 i No flaking or cracking Good 
but could be removed 
with thumb nail along 
bend 
8 4 ae Perfect Very good 
9 Primer air dried 1 hr. 1 + No flaking, fine crack- Rather poor 
and cellulose enamel ing and could be easily 
air dried 1 day scraped off bend with 
thumb nail 
10 2 Tendency to Fine cracks but Moderate 
chip in adhesion good 
places 
11 3 Perfect Perfect Very good 
12 4 a Fine cracks, removable Fairly good 
along bend with thumb 
nail only with difficulty 
13 Primer air dried 2 hr. 1 Bad chipping No flaking, fine cracks, Poor 
and cellulose enamel easily scraped from 
air dried 1 day bend 
14 2 Perfect No flaking, fine cracks, Good 
scraped from _ bend 
with thumb nail only 
with difficulty 
15 3 Perfect Very good 
16 4 No flaking, fine cracks, Good 
adhesion perfect 
17 Primer stoved 20 1 em No flaking, fine cracks, Rather poor 
min at 252° F. easily scraped off bend 


cooled 1 hr. and 
cellulose enamel air 
dried 1 day 
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with thumb nail 
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Sam- Pri- 
ple Finish mer 
No. No 

18 z 

19 3 

20 


4 
21 Prirmer stoved 1 hr. 1 
at 250° F. cooled 1 


hr., and cellulose 
enamel air dried 1 
day 
22 2 
23 3 
24 4 


25 Primer air dried 1 hr. 

26 and stoved enamel, 
= tested after 1 day 

2 

29 Primer air dried 2 hr. 
30 and stoved enamel, 
~ tested after 1 day 
2 


34 at 250° F. cooled 1 
35 hr. and stoved ena- 3 
36 mel, tested after 1 day 
37 Primer stoved 1 hr. 
38 at 250° F. cooled 1 
39 hr. and stoved ena- 
40 mel, 
day 


1 
2 
3 
4 
1 
2 
3 
4 
33 Primer stoved 20 min. 1 
2 
3 
4 
1 
2 
3 
4 


tested after 1 
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Film Quality as Shown By: 


Scratch Test Bend Test 
Primer per- Primer perfect, top 
fect, top coat cracks 
coat chips 
Perfect No flaking, fine cracks, 
adhesion perfect 
Perfect 
No flaking, fine cracks, 
easily scraped off bend 
with thumb nail 
No flaking, top coat 
cracks, primer perfect. 
Perfect 
No flaking, fine cracks, 
adhesion perfect 
; Perfect 
TABLE 2. 
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Remarks 


Primer very 
good 


Very good 


Very good 
Rather poor 


Primer very 
good 
Very good 


” 


” 


FINISHES UsiING SELF-ETCH PRIMER ON Brass—INITIAL ASSESSMENT 


Sam- Pri- 

ple Finish mer 

No. No. 

1 Primer only air-dried 1 
for one day 

2 2 

3 3 


4 

5 Primer air dried 1 hr. 1 
and cellulose enamel 
air dried 1 day 


7 


9 Primer stoved 20 


10 min. at 250° F. and 
11 tested after 1 day. 
12 


PWNK Hh W 


Film Quality as Shown By: 


Scratch Test 


Could be re- 
moved with 
thumb nail 
Perfect 


Could be re- 
moved with 
thumb nail 
Perfect 


Tendency to 
chip in 
places 
Perfect 
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Bend Test 
Satisfactory 


Perfect 


No flaking or cracking 
but film along bend 
could be scraped off 
with thumb nail 
Fine cracking but 
adhesion perfect 


No flaking, fine crack- 
ing, adhesion perfect 
Perfect 


” 


No flaking, fine crack- 
ing, but adhesion good. 


Remarks 


Rather soft 


A tendency to 
softness 
Rather soft 


Hard film 
Rather poor 


Moderate 


Good 


Very good 














































15 


16 


17 
18 


ple 
No. 


tr 


w 


S 


8 
9 
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Sam- 





Finish 


FINISHING 


Pri- 
mer 
No. 


Primer stoved 20 1 
i 250° =O#F.. 


min. at 


cooied 1. hr. 

cellulose enamel air 

dried 1 day. 
4 


Primer  stoved 
min. at 250° 


19 cooled 1 hr. 
20 stoved enamel, tested 


after 1 day. 


FINISHES ON ALUMINIUM—PERFORMANCE UNDER SALT SPRAY TEST 


P.i- 
mer 
No. 


Finish 


1 Primer only, 


air dried for 
1 day 


Primer only 
stoved 20 
min. at 250° 
F, 


Primer air 
dried 1 hr. 
and cellulose 
enamel 


1 


N 


N 


20 


hwy 


Test 
Period 
Days 


56 


56 


56 


56 


56 


56 
56 


56 
56 


56 


Film Quality as Shown By: 


Scratch Test Bend Test 


” 


No flaking, or crack- 
ing, film could be re- 
moved by thumb nail 


Perfect 


No flaking, fine crack- 
ing, enamel only could 
be scraped off with 
thumb nail 

Perfect 


TABLE 3. 


Performance 


No visual deterioration, no blister- 
ing or peeling. Fiim soft and 
removed by thumb nail. Scratch 
and bend tests satisfactory, but 
film could be scraped off bend 
with thumb nail. 
No visual deterioration. 
Film resistant to finger nail scratch- 
ing. Scratch and _ bend tests 
pertect. 
No visual deterioration, no blister- 
ing or peeling. Film soft and 
easily removed by thumb nail. 
Scratch and bend tests satisfactory, 
but fiim could be scraped off bend 
with thumb nail. 
No visual deterioration, no blister- 
ing or peeling. Film hard. Bend 
and scratch tests satisfactory. 
Traces of white corrosion at edges, 
otherwise no visual deterioration. 
Resistant to thumb nail. Scratch 
and bend tests satisfactory, though 
finish could be scraped off bend 
with thumb nail. 
No visual deterioration. Scratch 
and bend tests perfect. 
No visual deterioration, no blister- 
ing or flaking. Film resistant to 
thumb nail scratching. Scratch 
and bend tests satisfactory, but 
film could be scraped off bend 
with thumb nail. 
No visual deterioration. Scratch 
and bend tests perfect. 
No visual deterioration, no blister- 
ing or flaking. Resistant to finger 
nail scratching. Marked chipping 
on scratch test. Some cracking on 
bend test and film removed along 
bend by thumb nail. 

Ditto 
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Remarks ‘ 


Rather poor 


Very good 


Rather poor 
enamel, primer 
quite good 


Very good 


Remarks 


Quite good 


Very good 


Quite good 


Very good 


Quite good 


Very good 
Quite good 


Very good 


Embrittled 
somewhat 


Ditto 














Sam- 


ple Finish 
No. 
11 


12 


13 Primer air 
14 dried 2 hr. 
15 and cellulose 
16 enamel 


17 Primer 
stoved 20 
min. and 
cellulose 
enamel 


20 

21 Primer 

22 stoved 1 hr. 

23 and cellulose 

24 enamel 

25 Primer air 

& dried for 1 

29 hr. or for 2 
hr. and 
stoved 
enamel 


33 Primer 

& stoved 20 

37 min. or for 
1 hr, and 
stoved 
enamel. 

34 


38 


mer 


WN 


— 


nN 


—PWNe 


nN 


N 


56 


56 


56 


56 


56 


56 


56 
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Performance 


No visual deterioration, no flaking 
or blistering. Scratch and bend 
test perfect. 

A few tiny blisters near one edge. 
No flaking. Scratch and bend test 
perfect. 

Exactly as sample 9. 
Exactly as sample 10. 
Exactly as sample 11. 
No visual deterioration. 
and bend tests perfect. 

No visual deterioration, no blister- 
ing or flaking. Resistant to thumb 
nail scratch. Scratch test perfect. 
Bend test, strained, but no crack- 
ing or flaking, but enamel removed 
from bend with thumb nail. 

No visual deterioration, no blister- 
ing or flaking. Resistant to thumb 
nail scratching. On scratch test, 
enamel chips badly, but primer re- 
mains adherent and intact. On 
bend test, fine cracks, but adhesion 
very good. 

No visual deterioration, no flaking 
or blistering. Resistant to thumb 
nail scratching. Scratch and bend 
tests perfect. 


—— 


Scratch 


Ditto 
Exactly as sample No. 17. 
Exactly as sample No. 18. 
Exactly as sample No. 19. 
Exactly as sample No. 20. 
No visual deterioration, no blister- 
ing or flaking. Resistant to finger 
nail scratching. Scratch test per- 
fect. On bend test a little splitting 
and flaking at edges of panel, film 
strained but no general cracking. 
Film along bend adherent to 
thumb naii. 
No visual deterioration, no blister- 
ing or peeling. Resistant to thumb 
nail scratching. Scratch test per- 
fect. On bend test, fine cracks 
formed, but no flaking and film 
along bend resists thumb nail. 
No visual deterioration, no flaking 
or blistering. Resistant to thumb 
nail scratch. Scratch and bend 
tests perfect. 


Ditto 


No visual deterioration, no blister- 
ing or flaking. Resistant to thumb 
nail scratching. Scratch test per- 
fect, but on bend test film flakes 
off (primer and enamel). 


No visual deterioration, no flaking 
or blistering. Resistant to thumb 
nail scratching. Scratch test per- 
fect. On bend test, fine cracks, 
but adhesion perfect. 
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Remarks 


Very good 
Very good 


Embrittled 
somewhat 

Very good 
Very good 


Quite good 


Very good 


Very good 


Ditto 
Quite good 
Very good 
Very good 
Very good 
Good 


Very good 


Very good 


Ditto 


Rather poor 


Very good 
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Sam- Pri- Test 
ple Finish mer Period Performance Remarks 
No. No. Days 
35 3 56 No visual deterioration, no flaking Very good 
& or blistering. Resistant to thumb 
39 nail scratching. Scratch and bend 
tests perfect. 
36 4 56 Ditto Very good 
& : 
40 
TABLE 4. 
FINISHES ON BRASS—PERFORMANCE UNDER SALT SPRAY TEST 
Sam- Pri- Test 
ple Finish mer Period Performance Remarks 
No. No Days 


1 Primer only 
air dried 


5 Primer air 
dried and 
cellulose 
enamel 


1 7 Bluish-green corrosion along bend. 
blisters also along bend. No other 
visual deterioration. 

14. No apparent change. 

28 Corrosion heavy at bend, some 
corrosion along one edge. 

56 Little further visual change. Film 
resistant to thumb nail scratching. 
Scratch test perfect. Bend test 
satisfactory, but film could be 
scraped off bend with thumb nail. 

7 No visual deterioration. 

14 Corrosion along bend. 

28 Corrosion increased and extended 
down one edge. 

56 Little further deterioration. 

Film resistant to finger nail 
scratching. Scratch and _ bend 
tests perfect. 

3 7 Light corrosion of bluish green 

products at bend. 

14 Patches of corrosion over general 
surfaces, 

28 Increased corrosion, but no appar- 
ent flaking of fim. 

56 Increased corrosion. Film easily 
removed by thumb nail. Scratch 
test, film drags off the panel. Bend 
test, film peels at corrosion areas, 
otherwise satisfactory. 

4 7 Unaffected. 

14 Light corrosion along bend. 

28 Little apparent change. 

56 No further deterioration. Adherent 
to thumb nail scratch. Scratch 
and bend tests satisfactory. 

1 7 Blisters and bluish-green corrosion 

a'ong bend. 

14 Increased blistering along bend. 

28 Blisters and corrosion heavy along 
bend. Blisters along edges and a 
few on surfaces, No flaking of 
film and very little change in 
colour and gloss. 

56 Blistering increased, but film re- 
sistant to thumb nail scratching. 
Scratch test perfect and on bend 
test, film flakes only at edges but 
is easi'y removed from the bend 
by finger nail. 

2 28 First signs of deterioration, small 

blisters and corrosion along edges. 
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N 


Fairly good 


Relatively 
very good 


Rather poor 


Very good 


Rather poor 


Good 





Sam- Pri- 
ple Finish mer 
No. No. 
Ki 3 
rd 
8 4 
9 Primer only 1! 
l stoved for 
20 min. 
0r 
10 2 
il 3 
rd 
12 4 
oor 
13 Primer 1 
stoved and 
cellulose 
enamel 








Test 
Period 
Days 


56 


14 
28 


56 


Performance 


Slight increase in blistering but 
film resistant to finger nail scratch- 
ing. Scratch test perfect, but on 
bend test fine cracks formed in 
film which flakes at edges and can 
be removed along bend with 
thumb nail. 

First deterioration shown as small 
blisters along bend. 

No flaking of film although 
wrinkling and slight corrosion at 
edges and inwards for a quarter of 
an inch. 

Wrinkling increased. On scratch 
test, bad chipping. On bend test, 
fine cracks with flaking at edges, 
and film could be scraped from the 
bend. 

First signs of deterioration shown 
by small blisters and slight corro- 
sion along bend. 

No further deterioration and film 
resistant to thumb nail scratching. 
Scratch and bend tests perfect. 
Bluish-green corrosion along bend. 
Increase in corrosion. 

Slight blistering near one edge, no 
flaking, 

Little apparent change and film 
resistant to thumb nail scratching. 
Scratch test perfect, and bend test 
satisfactory although film could be 
removed from bend by thumb nail. 
Slight corrosion at edges. 
Increase in corrosion, no flaking. 
Little further change and film re- 
sistant to thumb nail scratching. 
Scratch and bend tests perfect. 
Heavy corrosion along bend and 
edges. 

No flaking of film. 

Corrosion extended to surface and 
film easily scraped off with thumb 
nail. Scratch test, film drags 
away from metal. Bend test, film 
flakes at corroded areas, and could 
be scraped off along bend. 
Blue-green corrosion light along 
bend. 

Corrosion increased slightly. 
Little further apparent change. 
Ditto, film adherent to thumb nail 
scratching. Scratch and bend tests 
perfect. 

B'ue-green corrosion and blisters 
along bend. 

Increased blistering. 

Corrosion increased, blistering 
down edges, no flaking or loss of 
colour and gloss. 

Blistering along edges increased 
but film resistant to thumb nail 
scratching. Scratch test perfect. 
On bend test, film cracks at edges 
but is perfectly adherent. 
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Rather poor 


Very good 


Good 


Very good 


Poor 


Very good 


Fairly good 
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Film resistant to thumb _ nail 
scratching. Scratch and bend tests 
perfect. 


Sam- Pri- Test 
ple Finish mer Period Performance Remarks 
No. No. Days 
14 2 28 Tiny blisters at edges. Very good 
56 A little increase in blistering but 
film adherent to thumb nail 
scratching. Scratch test perfect. 
On bend test, fine cracks but film 
adherent. 
15 3 14 Tiny blisters forming along edge. Very good 
28 Increase in blistering, but very 
little corrosion and no flaking. 
56 A little increase in blistering but 
film resistant to thumb nail 
scratching. Scratch test perfect. 
On bend test, slight cracking at 
edges but adhesion perfect. 
16 ~ 7 Slight discoloration by corrosion Very good 
at bend. 
14 Slight increase in corrosion. 
28 A few only tiny blisters at edges. 
56 Little further change, film resistant 
to thumb nail scratching. Scratch 
and bend tests perfect. 
17 Primer and 1! 7 Blue-green corrosion and blisters Fair 
stoved along bend. 
enamel 14 Increased blistering. 
28 Blisters also along edges and a few 
on surfaces. No flaking and little 
loss of colour and gloss. 
56 Slight increase in blistering, but 
resistant to thumb nail scratching. 
Scratch and bend tests satisfactory 
except at blisters. 
18 4 28 Tiny blisters and slight corrosion Moderate 
at bend and edges. Few blisters 
on surfaces. 
56 Increased blistering but film resis- 
tant to thumb nail scratching. 
Scratch test perfect. On bend test, 
film cracks and flakes in patches. 
19 3 7 Slight discoloration by blue-green Very good 
corrosion at bend. 
14 Tiny blisters formed at bend and 
along one edge. 
28 Edges corroding, few blisters at 
edges. Little loss of colour and 
gloss. 
56 Little further change and film 
resistant to thumb nail scratching. 
Scratch and bend tests perfect. 
20 4 56 Very little sign of deterioration. Very good 








Oil and Colour Chemists’ 


Associa- lysis by Metal Salts.” 


16th December, 


tion—London Section.—The December 
meetings of the Section will be as 
follows: 12th December, at the London 
School of Hygiene and Tropical Medi- 
cine, Keppel Street, W.C.1. Post 
Graduate Lecture by Dr. C. E. : 


Bawn, F.R.S., “Autoxidative Reactions— 
their Chemistry, Mechanism and Cata- 
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at the Royal Society of Tropical Medi- 
cine and Hygiene, Manson House, 26 
Portland Place, W.1. “Radiochemistry 
in Paint Research,” by D. F. Rushman, 
Ph.D., B.Sc., A.R.C.S. The Sth Decem- 
ber is scheduled as “Ladies’ Night” and 
will be held at the Criterion Restaurant, 
London W.1. 
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ROLLER HEATERS 


EATED rollers are used in many 

industrial processes, and various 
methods of heating the rollers are em- 
ployed. A 30-kw. Metrovick electric 
roller heater incorporated in a machine 
at the Hollinwood factory of Ferranti 
Ltd. is an example of the latest tech- 
nique in this direction. The machine is 
claimed to be the largest resin-bonded 
paper tube-making machine in Europe 
and is capable of winding a laminated 
cylinder of resin-impregnated paper 9 ft. 
in diameter and 12 ft. long (Fig. 1). Its 
successful operation depends to a large 
extent on the uniform heating of the 






Fig. 2. 30-kw. 
Metrovick heater 
being wired before 
insertion into the 
pressure roller 


pressure roller, which is 12 ft. 6 in. long 
and 2 ft. dia., maintaining a temperature 
of 170° to within plus or minus 3° C. 
along the length of the roll. In addition, 
thermostatic general control of tempera- 
ture is required to within plus or minus 
kia & 


In order to achieve such close limits 
of temperature and at the same time 
avoid an over lengthy heating-up time 
it was decided to split the heater into 
two main sections of 15 kw., each sec- 
tion being distributed over the length of 
the roller. One of these sections was split 
again into three entirely independent 


Fig. |. Largest 
resin-bonded paper 
tube - making 
machine in Europe 
fitted with Metro- 
vick 30-kw. electric 
roller heater. The 
pressure roller is 
shown below the 
paper - winding 
cylinder 
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banks separately controllable and having 
loadings of 6 kw., 3 kw. and 6 kw. 
respectively. 

The heater comprises tubular sheathed 
elements which consist of a spiral of 
high-grade heat-resisting wire tightly em- 
bedded by a special process in a mineral 
insulator, enclosed solidly in an outer 
sheath of y%-in. tube of a non-scaling, 
non-corrodible alloy. The process ensures 
that the spiral is held immovably in the 
centre of the bore so that an even thick- 
ness of insulation separates it from the 
sheath. The elements, which are carried 
on a fixed spider (Fig. 2) are specially 





arranged to give a higher heat output at 
the roller ends to compensate for the 
greater heat loss in this region, thus en- 
suring uniform heating. 

Temperature control is effected by 
means of Eher radiation thermocouples 
mounted on the heater spider, but 
arranged to measure the temperature of 
the internal roller face. Tests revealed 
a high degree of uniformity of tempera- 
ure along the length of the roller, the 
maximum divergence being plus and 
minus 14° C. and there was no difficulty 
in maintaining the general temperature 
to the required limits. 


Degreasing and Bright Dipping 


of Brass 


‘THE following describes an installa- 
tion at Singer and Co. Ltd., Frome, 
Somerset, where pressings are con- 
veyed in work tins on a gravity roller 
conveyor into a tumbler which dis- 
charges them into a feed chute. The 


Pressings 


chute is manually operated to fill 
stainless steel perforated baskets 
attached to a continuous cam-operated 
conveyor forming an integral part of 
the plant. The conveyor moves for- 
ward with a series of pauses, each of 





A general view of the Singer and Co. Ltd. plant at Frome, Somerset 
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10 sec., during which time the cam 
action lowers the baskets of pressings 
into the various tanks. 

The baskets of pressings are dipped 
three times in a 90-gal. capacity tank 
with a concentration of approximately 
1 lb. of potassium hydroxide per gal. 
of water: the total immersion time 
being 30 sec. at a temperature of 
180° F. The pressings are then passed 
into a cold rinsing tank for 10 sec. and 
then into a tank of 25 per cent. sul- 
phuric acid solution for another 10 sec. 
After this, the baskets of pressings are 
dipped in a 90-gal. capacity tank of 
approximately 77 per cent. sulphuric 
acid solution for 10 sec., and finally 
they are dipped twice in a hot rinse; 
the total immersion time here being 
20 sec. at a temperature of 210° F. 

The make-up in the potassium 
hydroxide tank is approximately 4 gal. 
of water an hour with potassium 
hydroxide added at intervals as 
necessary. The water, which is con- 
tinuously running in the cold rinse, is 
carried forward by the material being 
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treated to the other tanks, and the 
sulphuric acid replacement is approxi- 
mately 20 gal. per day. 

The plant was made by Electro- 
Chemical Engineering Co. Ltd., Wey- 
bridge, Surrey, and each tank is ‘4 
structed of stainless steel with 4 
insulation and aluminium outer ra 
Radiant Heating Ltd., Duoflam jets are 
employed, made up into a U-type bur- 
ner having a maximum gas rate of 740 
c. ft. per hr. (3°52 therms). The 
temperature of the installation is 
controlled by an indirect rod type 
thermostat and relay valve at 2-5 in. 
water gauge. A Jeavons compensating 
governor controls the pressure. 

The gas consumption is 2°65 therms 
for a throughput of 4,734 Ib., the time 
to reach working temperature being 
30 min. The result is 5-6 B.Th.U. 
per lb. of pressings treated. 

Reproduced from report No. 509/52 
of the Industrial Gas Development 
Committee of the Gas Council (Infor- 
mation supplied by the South Western 
Gas Board). 


THE THEORY AND PRACTICE OF VITREOUS ENAMELLING 


J. H, Gray. Industrial Newspapers Ltd., 
London, Price: 10/6d. 

HE author, Mr. J. H. Gray, 
A.I.Mech.E., is well known to most 

in the vitreous enamelling field, and it 
is pleasing that he has thought fit to 
carry on the work of his father, Mr. J. 
T. Gray, who died in 1949 and whose 
death “robbed the industry and the Insti- 
tute of a staunch and popular champion.” 
In about 40 pages the author deals 
from the student point of view with a 
short history of the craft followed by 
notes on frits, milling practice, sheet 
iron quality, the design, characteristics, 
the preparation, groundcoat application, 
drying, fusing and inspection. In Part 2, 
reference is made to sheet iron cover 
coating, brushing and transferring, cast- 
ings for wet process enamelling, the pre- 
paration of castings, the processing of 
castings and final inspection. Part 3 
deals with colour matching, the various 
types of finish, the control of processing, 
a description of the enamelling furnaces 
and their control. Part 4 covers de- 
enamelling, the suspension of enamels, 
frit formule, enamelling faults and the 
care of furnaces. In the end there comes 
a glossary of terms, production hints and 
definition tables. The Appendix out- 
lines some typical vitreous enamelling 
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lay-outs. Altogether, this is a most 
useful book which gives an introduction 
to the student of what is meant by 
vitreous enamelling. It is particularly 
useful to the technical college and indeed 
to those firms who have either appren- 
ticeship or trainee schemes. The book is 
packed with factual data and the subject 
is treated essentially on a practical basis. 

All the proceeds from the sale of the 
book are being donated by the author to 
the funds of the Institute of Vitreous 
Enamellers, to be used in furthering its 
aims for the benefit of the enamelling 
industry. 


Donald Leaver Ltd.—We have received 
from this Company, of 165 Railway 
Arches, Stamford Brook Station, Lon- 
don, W.6, a leaflet dealing with their 
hydro extractors, portable stirrers, filter 
presses and pumps, and ball mills. The 
Manchester office of the Company is 
13/14 Parsonage Chambers, 29 Black- 
friars Street, Manchester 3. 


A Query.—A user of large quantities 
of paint hose and gun cleaners wishes to 
salvage the dirty solvent if they can find 
someone to re-claim it. Can anyone 
help? 
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Finishing 


HE recent Anglo-American produc- 

tivity team report covering zinc and 
aluminium § die-casting in a chapter 
dealing with finishing, states: 

Finishing procedures seen in the plants 
were concerned almost entirely with 
pressure die castings in zinc alloy. Plating 
was the predominant method. At four 
plants finishing treatments were carried 
out on zinc alloy die castings made on 
the site, while one large plant specialised 
in finishing a variety of steel and zinc 
alloy components made elsewhere. In 
this plant the zinc alloy die castings 
came from a very limited number of 
producers. 


Quality of Castings for Finishing 

Die cast components intended to be 
finished were generally of a high stan- 
dard of quality, to judge from the ex- 
cellence of finish of the cast surface and 
the relative absence of flaws. Whether 
work was to be finished on the site or 
taken elsewhere for the purpose, a good 
deal of care was taken to achieve a pro- 
duct of adequate quality, and inspection 
procedures were devised to ensure that 
the necessary standard was maintained. 

Radiographic examination of a num- 
ber of specimen castings secured during 
the plant visits has shown that the good 
visual assessment of the quality of sur- 
face is, in the main, associated with a 
good standard of internal soundness. 

It is logical to infer that the reputed 
absence of a serious problem over the 
plating of zinc alloy die castings in the 
U.S.A, is at least partly due to the 
quality of the castings to be plated. 


Appearance of Plated Work 


Rather less attention was devoted to 
the appearance of plated work. The 
acceptable standards of lustre and free- 
dom from flaws (i.e., the uniformity of 
polish and incidence of minor damage 
to the polished surface of the unplated 
casting in transit) were lower than those 
usual in the U.K. 

The reason for the relatively lower 
visual quality of the plated work is to be 
found in the widespread adoption of 
automatic polishing equipment and the 
aim of eliminating as much subsequent 
hand polishing as possible. 

The bulk of the plated castings seen 
were motor-car accessories and auto- 
matic polishing was used to a very great 
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Aluminium Die Castings 


extent in preparing them for plating. 
This is clearly an ideal method of cop- 
ing with the extremely long production 
runs of castings for the American motor- 
car industry, It gives a large output per 
man-hour as compared with manual 
polishing, but a somewhat less lustrous 
surface results and there is some lack 
of uniformity on account of “misses.” 
These are remedied by hand if necessary, 
but in the final result the plated casting 
is, in the opinion of the Team, less 
attractive on close inspection than one 
prepared by manual polishing. 

This point is conceded by the Ameri- 
cans, who contend, however, that the 
logical way of assessing the appearance 
of a plated component is by the im- 
pression it gives when in service. Some 
leniency is, therefore, exercised in the 
inspection of the lustre on plated cast- 
ings. When durability is considered, 
however, no such leniency is permitted 
so far as casting flaws are concerned or 
as regards defects inherent in the plated 
coatings. 


Preparation for Plating 
(a) Emery Bobbing 


The consistently good quality of the 
castings being produced reduces the 
need for emery bobbing to a minimum 
and this was restricted mainly to the 
parting line. 

Emery of 180-mesh was used almost 
invariably. This was usually mounted 
on cloth wheels but occasionally on 
linisher bands on the back-stand type 
of equipment, particularly for bobbing 
internal surfaces. The well-known horn 
ring casting is an example of one treated 
in this way. 

One plant had devised an interesting 
piece of equipment for bobbing the 
parting lines (and incidentally, but not 
intentionally, the sides) of car door 
handles. The machine comprised a 
wheel about 2 ft. 6 in. in dia. with 
radial posts on which door handles were 
loaded by hand, one per post. After 
90° of travel, the handles were carried 
down between a pair of linisher belts 
supported by stitched cloth mops, At 
the bottom of the revolution the emeried 
work fell away into a container. This 
machine, devised especially for a par- 


ticular job, dealt with 1,000 car door 


handles an hour. 








(6) Polishing 


Manual polishing was practised on a 
fair scale but automatic polishing was 
commonly adopted for those motor-car 
components which lent themselves to 
the method. Motor-car door handles 
were the most common example, though 
machines were also available for polish- 
ing lengthy die-cast grille fittings. 

Hand polishing proceeded rapidly. 
Central belt conveyors were often used 
to transport the polished work to an 
inspector at the unloading point. 


Manual work was expedited by polish- 
ing simultaneously severai castings on 
suitable wooden-backed jigs. One 
polisher was assisted in loading and 
unloading the jigs by a female helper. 
As many as ten small components could 
be polished simultaneously over their 
significant faces, and simple devices were 
incorporated to enable the jigs to be 
unloaded in one operation. 


A variety of automatic polishing 
machines for car door handles included 
in-line assemblies of mops, at the mid- 
point of which the supporting post was 
tilted to expose the unpolished face. 
Equipment of this type, loaded at one 
end and unloaded at the other, would 
polish 1,500 to 1,800 handles an hour, 
depending on their size, Subsequently 
the small area at the spigot end of the 
handle, not reached by the mops, was 
polished manually. 


A “gyro-polisher” was used _ for 
polishing small car door handles at a 
plant concerned exclusively with motor- 
car components. There were four 30-35- 
second stages in the complete operation. 
At the first stage, some two dozen 
handles were loaded on a large head. 
The head was raised, turned through 
90° and lowered into a rotating barrel 
containing a comparatively dry mixture 
of liquid tripoli compound and corn 
meal, and thence through another 90° 
to a second and similar barrel, and 
finally transferred to the off-load point. 
With four polishing heads in operation 
the machine was estimated to have an 
output of between 2,500 and 3,000 
handles an hour. 


Automatic machines with :otating 
tables were also employed. The work 
was loaded and unloaded at one point 
and passed intermediately eight mops, 
four dealing with each face. The out- 
put of such a machine was commonly 
rated at 1,000 polished pieces an hour, 
but 1,500 an hour was claimed in one 
plant. 

One firm was making a comparison 
between solid tripoli polishing compound 
and liquid tripoli polishing composition 
when used in conjunction with polishing 
equipment of the rotating table type. 
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Mop lives were stated to be eight hours 
when using solid compound and sixteen 
hours when using the liquid medium. 
The use of the latter was estimated to 
afford an overall economy of 30 dollars 
a shift. 

Discarded mops, from both manual 
and automatic machines, were invariably 
returned to the suppliers to be cut down 
to smaller size. Solid polishing com- 
pound was also reclaimed by re-melting 
small pieces and casting in sticks of 
standard size. 

An investigation was in hand at one 
plant to seek a suitable facing material 
for bedding the work during automatic 
polishing. It had been found that 
carbide-faced steel gave a life of five 
years and was satisfactory for the first 
half of the polishing cycle. To avoid 
scratching during the second half-cycle, 
however, fibre had to be used to carry 
the face already polished. The life of a 
fibre facing was six months. 


(c) Cleaning 


There were distinct contrasts between 
American and British practice in clean- 
ing polished die castings. One major 
difference in the preliminary stage was 
the almost complete replacement of 
solvent cleaning by a soak in a pro- 
prietary alkaline emulsion cleaner with 
a surface layer of kerosene. 

It was customary to pass racked cast- 
ings through the cleaning solution (e.g., 
at a temperature of 165° F. for 33-4 
min.), and then through sprays of simi- 
lar, though more dilute, cleaner. The 
kerosene in the cleaner had the effect of 
preventing complete drying out during 
the transfer of work from one stage to 
the next. The soak cleaner, in which 
much of the general “dirt” was removed, 
was regarded as inexpensive and was 
often discarded daily. 

Work coming from the spray cleaner 
would be transferred to an automatic 
plating machine for the sequence of 
auxiliary cleaning followed by copper, 
nickel and sometimes chromium plating. 
The cleaning cycle was continued with 
an electrolytic cleaner—a proprietary 
mild alkaline solution at 160° F. to 
180° F.—invariably with the work as 
anode. The electrolytic clean was in 
some cases preceded by a soak clean as 
the first stage in the automatic plating 
cycle. A hot alkaline cleaner or a soapy 
liquid was used for this, primarily to 
remove residual traces of kerosene. 

Sulphuric acid was favoured for the 
dip prior to copper plating, its concen- 
tration ranging below 0°5 per cent. to as 
much as 5 per cent. The latter concen- 
tration resulted in visibly darkened work 
and was exceptional, it being the usual 
aim to minimise attack in the pre-dip. 
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Plating 

The electrolytic cleaning and acid dip 
stages, commonly included in the auto- 
matic plating cycle, were followed by 
copper and nickel plating and, either 
directly or after inspection and transfer 
to a second machine, by chromium 
plating. 

The copper strike deposit was almost 
universal on zinc alloy die castings and 
was plated from a Rochelle salt cyanide 
solution. 

The desired thickness of copper was then 
usually built up in a Du Pont high-speed 
copper bath. 

In one plant the Westinghouse 
“pr.” (periodic reverse) copper plating 
technique had been adopted. The 
cvanide copper solution containing a pro- 
prietary brightener was operated at 
180° F., and at a current density, depen- 
dent on conditions and requirements, of 
between 40 and 80 amp./sq. ft. with 
15 sec. of de-plating per minute. Cath- 
ode bar agitation was said to be neces- 
sary and_ considerable importance 
attached to filtration. 

Anodes for copper plating were 
usually bagged with canvas or cotton. 
The bags were kept below solution level 
to minimise the rate of deterioration of 
material. There was a marked tendency 
to support anode copper in steel con- 
tainers, spring cages being favoured for 
balls and expanded metal cages for 
pieces of thick plate. An interesting idea 
in one plant was the use of permanently 
fixed inclined chutes for feeding ball 
anodes into those cages which were not 
easily accessible from the sides of the 
automatic plating plant. 

Nickel was invariably deposited from 
proprietary bright solutions carrying 
organic addition agents. The nickel 
deposit was activated before chromium 
plating by various methods, including 
dipping in dilute hydrofluoric acid, or in 
an alkaline cyanide solution followed by 
5-10 per cent. sulphuric acid, with 
intermediate rinses. 

One plant preferred a chromium plating 
solution with a sulphate ratio of 1:35 and 
containing some hydrofluoric acid. The 
latter was controlled by Hull cell tests, 
the amount present being assessed by the 
ability of the solution to cover nickel 
plated panels and by the mode and 
quantity of gas evolution. 
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Substitute Plated Finishes 


Considerable interest was shown in the 
development of substitute finishes to 
reduce nickel consumption. 

Ordinarily for outdoor service, die 
cast zinc alloy car fittings had been 
plated with a total thickness of up to 
0-0015 in. of copper plus nickel. Work 
for indoor service had been plated with 








a combined copper and nickel thickness 
of 0:00075 in. 

Such. commendable standards of thick- 
ness had of necessity been modified by 
reducing the thickness of nickel or even 
by eliminating that metal altogether. At 
the same time, the thickness of copper 
had been increased and the final flash of 
chromium was followed by one and 
occasionally two coats of a colourless 
stoving enamel, of which the thickness 
was sometimes specified. 

The trend in substitute finishes can be 
gauged from the following examples: 

(a) Inside service. Deposit of 09-0003 

in. copper, nickel flash, chromium 
(and occasionally, enamel) to replace 
0:0003 in. copper, 0:00045 in. nickel, 
chromium. 
Outdoor service. 0:0005 in. copper, 
000005 in. nickel, chromium and 
then stoving enamel (00005 in.- 
0-001 in.) to replace 0:0005 in. copper, 
0:001 in. nickel. 

(b) Deposit of 0:0007 in. copper, 
chromium and two coats of clear 
stoving enamel. 

(c) Deposit of 0:0003 in. copper, 
chromium and clear enamel, 

Of these three schemes only the first, 
for both indoor and outdoor service, 
was being adopted on a_ production 
basis. The last scheme has been used 
for plating experimentally. One interest- 
ing practice was the electro-polishing 
ot the copper deposit for 45 sec. in 
75 per cent. phosphoric acid at 6 volts 
at room temperature. A copper coating 
of 000035 in. deposited from a _ pro- 
prietary bright bath was reduced by 
000005 in. in this way, but appreciably 
brightened thereby. The copper deposit 
on certain castings, which had been 
satin-finished with a wire wheel, was 
electro-polished in the same way. 


Chemical and Organic Finishing 


Plating was the main finishing process 
adopted in the plants visited. Some 
organic finishing was seen but it was 
usually as an adjunct to a plated finish 
and had been introduced to economise 
on nickel consumption. Chemical 
finishes were represented by the 
occasional use of Cronak treatment. 

In one interesting set-up, a machining 
line for dealing with one die cast zinc 
alloy component terminated in a small 
plant for Cronak treatment. The parts 
concerned were handled batchwise on 
steel mesh trays and were passed 
through cleaner, Cronak solution and 
rinses, They were components of simple 
shape and were dried by passing through 
a tunnel oven at a temperature below 
100° C. 

Apart from this, Cronak treatment was 
used as a pre-treatment for enamelling. 
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In this instance, the components were 
enamel-coated by dipping and any 
deficiencies in the coating were made 
good by local touching-up with the spray 
gun. 

The main use of organic finishes was 
for clear synthetic enamel coatings 
applied over chromium with the object 
of compensating for the reduced dura- 
bility of composite coatings brought 
about by the elimination or reduction of 
the amount of nickel. The use of 
copper coatings of increased thickness, 
followed by chromium plating and one 
or two coats of clear stoving enamel, was 
being advocated and adopted in place of 
the standard copper-nickel-chromium 
finish, This substitute finishing scheme 
was accepted with some reserve as an 
unavoidable expedient. No forthright 
opinions of its durability in service were 
expressed. The clear enamels were 
selected on the results of accelerated tests 
and a minimum coating thickness was often 
specified. 

A glyptal-urea enamel was used in 
one case, This was perfectly compatible 
with a coloured enamel applied just pre- 
viously through a mask to recessed 
lettering on a plated casting. Both 
coloured and colourless enamels were 
stoved together for 30 min. at 275° F. 
Elsewhere, 235°-240° F. was regarded as 
the safe maximum temperature for 
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stoving clear enamel coatings on plated 
castings. 

An interesting pressure-release spray 
was used for enamelling the recessed 
parts of one casting. The operator had 
only to press the castings down (two ata 
time) on the mask for them to be 
enamelled in the appropriate places. 


Handling 


A particular feature of the finishing 
Operaticns seen in progress was the 
extent to which mechanical handling was 
adopted. 

Work from the polishing machines was 
usually transferred to the plating section 
in trays or tote boxes, polished castings 
being packed in single layers interleaved 
with stiff cardboard or compo board. 
From these the work was loaded on racks 
suspended from overhead conveyors and 
was passed through the degreasing plant 
prior to automatic plating. 

Once the work had been loaded on 
the first conveyor, manual handling took 
place only at strategic points where 
inspection or the transference of racks 
from one conveyor to another was 
undertaken. 

Enameiling was less conspicuously 
adapted to mechanical handling. How- 
ever, work passing through stoving ovens 
invariably did so on a belt or overhead 
conveyor. 


THE MOTOR SHOW 


i eed designs for speed and comfort 


together with the news that for 


the first time since the war manufac- 





The Jenolite Ltd. stand 


299 


turers were able to offer comparatively 
early delivery of many of the cars at the 
1952 Earls Court Show, seemed to push 
the vital question of finish into the 
background. 

Nevertheless all sections of the indus- 
try were represented in the finished pro- 
ducts which have received so much 
praise, and individually, in the Acces- 
sory and Component Section, visitors to 
the show were introduced to a fair 
cross-section: 

General and Industrial Paints Ltd., 
28 Wadsworth Road, Perivale, Green- 
ford, Middlesex: Glasso cellulose, cellu- 
lose matalescent finishes, half-hour syn- 
thetic and stoving synthetic enamels, and 
Glasso wax and liquid polishes. 

Imperial Chemical Industries Ltd., 
Paints Division, Wexham Road, Slough, 
Bucks: Belco Metallichreme and _ nitro- 
cellulose lacquers, anc. Dulux stoving car 
finishes. 

Jenolite Ltd., 54 and 57 Piazza Cham- 
bers, Covent Garden, London, W.C.1: 
Jenolite rust remover and _ preventer, 
paint stripper, aluminium keying solution 
and wiping degreaser. 

Pinchin, Johnson and Co., 4 Carlton 
Gardens, London, S.W.1.: Primers, 
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primer surfacers, undercoatings and top 
coats for bodies, wings, wheels, chassis, 


etc., together with stoving and cellulose 
air- drying types. 

The Pyrene Co. Ltd., 9 Grosvenor 
Gardens, London, S.W.1.: All types of 
fire extinguishers, foam-making branch 
pipes and mechanical foam generators 
and Pyrene bumpers. 

The Zinc Alloy Rust-proofing Co. 
Ltd., Shakespeare Street, Horseley Field, 
Wolverhampton: Examples of _ the 
Sherardizing process, as carried out by 
makers of various components. 

The finishing industry was also repre- 
sented in the Transport Service Equip- 
ment Section: 

Air Industrial Developments Ltd., 
28 South Molton Street, London, W.1.: 
Portable and stationary compressors, 
spray guns, prescure containers, air 


TWO NEW 


RTHUR HOLDEN AND SONS 

LTD., Bordesley Green Road, Bir- 
mingham 9, announce two new products, 
namely Holdens Superfast air drying 
enamel for industrial users for which is 
claimed high-speed one coat coverage 
without a primer or undercoating, and 
yet giving requisite distribution qualities. 
Drying time—by air, 40 min.; convec- 
tion stoving, 15 min.: infra-red, 3-4 
min. It is claimed to have high resist- 
ance to alkalines, soapsuds, lubricating 
oils, soluble cutting oils, solvent, water 
and steam. 

The other is Holdens Polymer emul- 
sion paint for factory use. Quick 
application and quick drying are claimed. 
Two coats will dry in three hours. It 
can be applied by brush or spray and 


The stand of 
Pinchin, Johnson 
and Co. 


transformers, pressure reducers, dusting 
guns, oil guns, corrosion inhibitor guns, 
etc., hot lacquer plant, the “Kigass” 
screen wash equipment and the “Kigass” 
engine priming equipment. 

B.E.N, Patents Ltd., High Wycombe, 
Bucks: Portable and stationary com- 
pressors, portable spray painting units, 
spray guns, spray painting accessories, 
pneumatic tools and the Pulsator pre-set 
air meter. 

R. Cruickshank Ltd., Camden Street, 
Birmingham 1; Burnishing Barrell (36 in. 
by 22 in.), filter press, I.B. centrifuge, 
and a complete P.R. copper plating unit. 

. O. Morris Ltd., Morrisflex Works, 
Briton Road, Coventry: Morrisflex 
flexible shafts and_ flexible — shaft 
machines, polishing machines and acces- 
sories, rotary files, cutters and rasps, 
industrial wire and fibre brushes. 


PRODUCTS 


contains an anti-mould growth agent. It 
is claimed to be non-toxic, easily wash- 
able and applicable to a variety of sur- 
faces including new plaster, cement, 
bricks, asbestos board, wood and steel. 
Properties also considered in the formu- 
lation include anti-condensation, frezdom 
from odour and good flow and lapping 
properties, with no laying-off. 


Ultrasonics in the Foundry.—Mullard 
Electronic Products Ltd., Century House, 
Shaftesbury Avenue, London, W.C.2., 
announce the introduction of Mullard 
ultrasonic soldering equipment which is 
claimed to provide an effective and 
efficient method for soldering aluminium 
and other light metals without flux. 
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VAT AND BARREL PLATING of Chrome, Nickel, Brass, 
Copper, Zinc, Bright Zinc, Silver, Gold, Cadmium, etc. 





Anodising, Bright Dipping, Bronzing, Frosting Aluminium, 
Polishing and Lacquering, Plating and Bronzing on Aluminium. 





ROTO-FINISHING for BURNISHING and 
DEBURRING. 
PROTECTIVE FINISHES FOR ARMAMENTS. 


HARD CHROME 


ELECTRO-FORMING. 


ATLAS PLATING WORKS LTD., Avenue Rd., Acton, W.3. ACORN 1/02 (3 lines) 
Barrel Plating Works, 8/10 INGATE PLACE, Queenstown Rd., Battersea. Macaulay 2976 


LAS PLATING WORKS 





LTD 











THE FIGHT AGAINST 
RUST 


Twenty-five pages, nineteen  illustra- 
tions, price 2s. 6d., post free, from the 
British Iron and Steel Research Asso- 
ciation, 11 Park Lane, London, W.1. 


HIS booklet describes the work of 

the Corrosion Committee of the 
British Iron and Steel Research Associa- 
tion. It is presented under the headings 
“Case Histories,’ “Applied Research,” 
“Fundamental Research,” and “Summary 
and Practical Conclusions.” In the case 
of the first two subjects it deals with 
corrosion by air, water and soil giving 
seven case histories. It is foll'owed by 
systematic exposure tests and their con- 
clusions, dealing with work on protective 
coatings and testing methods. Then 
follow summaries of work being con- 
ducted at Cambridge University and the 
Chemical Research Laboratory. 

On the question of protective coatings 
the following extract will be of interest 
to our readers: 

Two main types of protective coating 
are available for iron and steel: (i) 
paints and (ii) metallic coatings. 


Protection by Painting 


Some distinction is necessary according 
to whether the painting scheme is to 
protect steel from corrosion by the 
atmosphere or by water. Considerable 
progress has been made in both fie'ds. 
Earlier researches and service trials have 
demonstrated the importance of three 
things: 

(1) Correct surface preparation of the 

steel for painting, e.g., millscale 
should be completely removed by 


pickling or grit-blasting and, for 
atmospheric work, any rust should 
be removed as well. 
(2) Choice of the correct type of paint, 
particularly of the priming coat. 
(3) Carefully controlled painting under 
good atmospheric conditions. 
Present researches are being conducted 
with the collaboration of the paint in- 
dustry and have special reference to the 
formulation of paints for the protection 
either of steel structures exposed to the 
atmosphere or of ships’ bottoms. As a 
result a priming paint for atmospheric 
work, consisting of a mixture of red 
lead, white lead and asbestine in a linseed 
oil medium is under consideration for 
inclusion in a British Standard. An anti- 
corrosive paint resulting from the Corro- 
sion Committee’s researches was adopted 
several years ago by the Admiralty as 
the standard for the painting of new 
construction. These and other paints 
showing even better performance are 
being used with satisfaction by some 
leading shipping companies, including 
the Cunard White Star and Union Castle 
lines. 


Metallic Coatings 


Protective coatings of non-ferrous 
metals are being used to an increasing 
extent for preventing the rusting of steel. 
The Association is, therefore, conducting 
exposure tests to ascertain the relative 
value of the various types of coating 
under different conditions. Zinc is 
generally the most useful metal, but it is 
becoming scarce and expensive. It is 
fortunate, therefore, that research and 
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APPOINTMENT VACANT 





NDUSTRIAL CHEMIST required as Technical Representative to handle 

sales of Industrial Cleaning Compounds in the London Area. 
expenses and commission.—Applications to Edward Curran Engineering Ltd., 
Process Plant Division, Hurman Street, Cardiff. 


Salary, 





t 





APPOINTMENT WANTED 





application industry, 


Lane, Watford, Herts. 





| pagpeersmary TECHNOLOGIST, age 33, University trained and experienced 
in technical sales in the paint and varnish industry and in the paint 
particularly infra-red stoving, 
services will be useful—Box No. 63, INDUSTRIAL FINISHING, 157 Hagden 


seeks position where 








experience have shown that for many 
purposes aluminium coatings are equiva- 
lent to zinc coatings. At the moment 
spraying is the only practicable way of 
applying aluminium to large and heavy 
steel articles, whereas zinc can be applied 
by a variety of processes. The normal 
industrial methods of applying the zinc 
do not make much difference to the 
protective value of the coating. To pro- 
tect steel adequately for five years in an 
industrial atmosphere, such as that at 
Sheffield, a coating weighing about 13 oz. 
per sq. ft. of surface, or 3 mils. thick, is 
required. A sprayed aluminium coating 
about 4 mils. thick (0°8 oz. per sq. ft.) 
would be equally effective. The lives of 
these coatings in rural or marine atmo- 
spheres would be much longer. For 
example, hot-galvanised specimens carry- 
ing 2 oz. of zinc per sq. ft. of surface 
were exposed at Llanwrtyd Wells in 1931 
and are still virtually unrusted. 

In industrial atmospheres lead coatings 


or coatings of lead-tin alloy (“terne’’) give 
good protection, because a film of lead 
sulphate forms on them. They are of 
less value in country or marine districts 
where such a film does not form. 

It is essential that the thickness of the 
metal coating applied be adequate for the 
purpose in hand; it would be injudicious 
to use thinner coatings than those indi- 
cated in industrial atmospheres. The 
same consideration applies to protection 
by means of paint. It is unwise to put 
a steel structure into service in any but a 
mildly corrosive atmosphere unless it 
carries a thickness of at least 5 mils. of 
paint. This corresponds to three good 
coats at least. 

It is therefore desirable when possible 
to check the thickness of protective 
schemes at various points of the struc- 
ture. This can generally be done by 
means of one of a number of non- 
destructive thickness testers now on the 
market. 


ELECTRONIC TEMPERATURE MEASUREMENT AND CONTROL 


OW that the process units are 
rapidly taking shape at The 
Vacuum Oil Company’s Refinery at 


Coryton, arrangements for the installa- 
tion of all necessary instruments are well 


in hand. Where temperature measure- 
ment and control are concerned, the 
principal contractors — the Lummus 


Company Ltd.—have placed all orders 
for such instruments with Honeywell- 
Brown Ltd. 

A total of eighty-five Brown 
ElectroniK instruments have been 
ordered, divided into three main cate- 
gories: forty-five Brown Electronik cir- 
cular chart potentiometer Air-O-Line 
recorders, twelve Brown’ ElectroniK 
multi-point precision indicators and 
twenty-eight Brown ElectroniK _ strip 


chart potentiometer recorders. These will 
be installed on the ten main process units 
—the two-stage crude distillation unit 
(which is now almost complete), the 
thermal reform unit, Thermofor cata- 
lytic cracking unit, motor spirit treating 
unit and motor spirit blending unit 
(these latter four dealing with diesel oil 
and finished motor spirit) and _ the 
propane de-asphalting unit, furfural 
treating unit, methyl ethyl ketone 
de-waxing unit and continuous clay 
percolation unit (these Lubeoil units 
dealing with finished lubricating oils, 
finished waxes and fuel oil). 

All these instruments operate on the 
Honeywell-Brown “continuous balance” 
principle—providing greatest sensitivity 
with minimum service requirements. 
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General Metal ESTABLISHED 1922 Our aim is to be 
Finishing Processors to Industry. 








helpful to manufacturers in 
suggesting alternative Finishes 
for their products. 


Protective, Durable and 
Decorative. 


ASHTON and MOORE (metat cotourers) LTD 


3,LEGGE LANE, BIRMINGHAM }. 7e/:CENtra/ 2234 
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INDIVIDUAL — 
TREADLE UNIT 


ACCUMULATORS 


Inthe year 1892, when the 
development of a new power . 
—electricity—was irresistibly 
beginning to increase its 
supremacy over foot-power, 
and the accumulatcr was 
being superseded by the 
dynamo, the house of 
Graver and Weil was 
founded. 
Since then we have always 
endeavoured to maintain a 
most critical attitude towards 
our products, realizing that 
both name and reputation 
are worth as much as the 
quality of ag supplied, 4 
a service to the trade backed 
by a tong and wide ex- PLATING RECTIFIERS 


perience of over half 2 ELECTRIC POLISHING LATHE 
century 


MANUFACTURERS AND SUPPLIERS OF ELECTRO PLATING PLANTS 
INCLUDING RECTIFIERS - TANK ANODES - SALTS AND CLEANERS 


RESISTANCE BOARDS - PLATING BARRELS AND ALL REQUISITES FOR 
POLISHING METALS, VULCANITE PLASTICS, ETC. 


E WELL L”™ 


BLISHED 1892 


Telephone. RDWICK ST. Felegroms. 
TERMINUS 2434 (2ines} WTONDON, E.C.1 GRAUERS SMITH LONDON 























